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FOREWORD 


This volume contains six essays which constitute part of the research done for the 
Prices and Incomes Commission. The essays complement other research on prices 
which has been done for the Commission and which is being issued in separate 
reports, particularly studies by R.M.A.Loyns. A Comparison of the Consumer Price 
Index and Implicit Price Index As Measures of Recent Price Change in the Canadian 
Economy, B. L. Scarfe, Price Determination and Process of Inflation in Canada; and 
Lester D. Taylor, Stephen J. Turnovsky, and Thomas A. Wilson, The Inflationary 
Process in North American Manufacturing. It is felt that the papers contained in 
this volume are of considerable interest, though it is not to be presumed that the 
views expressed represent in any way those of the Prices and Incomes Commission. 


The first study, by V. G. Cragg and H. T. Young, examines the amount and 
nature of price changes in Canada, as recorded in various price indexes. It finds that 
there is a very great amount of short-term relative price change. By the same token, 
this study finds that common price movements, which might be identified with 
inflation, constitute a comparatively minor part of the price movements which are 
recorded. This is not an unimportant finding. Many people become concerned when 
the prices of particular goods rise sharply. Such rises, however, are apt to occur 
whether there is or is not general inflation. 


The second paper, by H. T. Young, examines the question of whether it would be 
possible to combine the information contained in standard price indexes into a 
form which would reveal more clearly the underlying common price movements 
that occur. The problem is important because the highly erratic movements of 
standard price indexes make it difficult to recognize when inflation is developing. 
The work, which uses fairly sophisticated statistical techniques, contains some very 
promising and hopeful results. 


These two essays look at patterns which exist in widely followed price indexes. 
The next two studies examine the question of whether monopoly power appears to 
have an effect on the patterns of price changes which do occur. The essays look at 
the problem in different ways. In the first case, the price changes which occur in a 
particular period of time (or, rather, which occur in particular periods of time) are 
compared across industries to see if the extent and nature of the changes are related 
to the size or power of the firms in various industries. In the second the method is 
to examine the price changes which occur in particular industries over time and 
then see whether there are any systematic differences in these patterns of price 
change which can be related to the nature and structure of the industry. 


The first of these essays, the third in this volume, by K. Dennis, examines 
relationships existing between price changes and the structure industry, especially 
whether the changes are related to concentration or the number of firms in an 
industry, and to the size of the firms in the industry. This has long proven to be a 
very difficult and perplexing area. The associations found in this essay, though 
weak and in some respects rather baffling, are both interesting and suggestive. 
Among other things, Dennis finds that the effects to be ascribed to the different 
aspects of market power may not be the same, though each may play some role in 
determining the timing and, possibly, the magnitude of changes which occur. 
However, overall, this study suggests that while market power may play some role 
in accounting for differences in price changes, this factor does not appear to be a 
major one. 


The fourth study, by D. G. McFetridge, uses a different methodology, but also 
finds little relationship between the price changes which occur and the structure of 
industry. In particular, McFetridge finds that many industries show sensitivity to 
the strength of demand for their products and that this sensitivity appears to occur 
both in concentrated and unconcentrated industries. By the same token, while 
McFetridge finds some instances where foreign prices are dominant considerations 
in the setting of Canadian prices, he finds that in most cases domestic conditions 
play a strong role. 


These studies are limited both in the coverage of the parts of the economy which 
they study and in the extent and nature of the research that could be conducted. 
Limitations of data as well as controversies about the nature of price responses 
mean that there are still wide areas for research into the subject of price formation. 
However, these two essays, as well as other work done by the Commission, do 
suggest that, insofar as the size and strength of producers do have an effect on the 
patterns of price change which occur, these effects are subtle and are not a 
dominant part of the patterns to be found. 


The short essay by M. W. Whybrow and C. S. Wiseman looks at the margins or 
mark-ups in distribution. Such mark-ups play an important role in the prices 
charged for final goods and services. Little is known about these mark-ups. The 
results of this study are modest — in part, as the authors explain, because there is a 
lack of relevant data. However, this lack of information does mean that there is 
considerable interest in this modest study and in the confirmations they give to the 
major features affecting the size of margins in distribution. It is, however, very clear 


Viii 


that a great deal remains unknown about the setting of prices in this important 
sector. 

The final paper in this book by Ferguson is a study on the effects of the removal 
of the Excise Tax on household electronic equipment (television, radio, phono- 
graph and combination sets) on June 18, 1971. Although because of the 
complicated pricing methods used by retailers and several other points which make 
any clear cut findings difficult, this study concludes that the consumer benefited 
from the tax removal. 
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PATTERNS IN PRICE CHANGES 
by J.G. Cragg and H.T. Young 


INTRODUCTION 


This is a study of price changes. Its primary focus is on how prices have changed in 
the past and not on why they have changed. In particular, we shall be looking at 
price changes relative to each other and over time, rather than associating price 
changes with variations in other variables. The questions being asked concern the 
extent to which overall changes in prices are reflected in individual changes in prices 
and the extent to which variations in price changes reflect long term or temporary 
movements in relative prices. The concentration is on the establishment of patterns 
rather than on the testing of hypotheses. 

Theoretical economic research in prices has concentrated on their functions as 
allocators of goods, services and resources on the basis of tastes and technological 
possibilities. The main elements lying behind the determination of prices are the 
preferences of individual consumers and the resources and production functions 
with which the economy is blessed or cursed. At the level of the individual firm, the 
prime tools of analysis are the demand for the product and the cost curves. Price 
changes for the individual product can be expected whenever conditions of demand 
or of cost change so that at the previous price the quantity that purchasers wish to 
buy is no longer equal to what the producers wish to sell. It is worth noting, 
however, that the theory does not say how or when the price change occurs. 
Especially, the frequently used assumption that first excess demand (supply) 
appears and then prices rise (fall) steadily until the excess is eliminated does not 
follow from the assumptions about demand and production. In simple models, 
indeed, it implies behavior that on the face of it is so irrational that it runs counter 
to the “rationality” assumptions of the rest of the development. While the theory 
could still be rescued, other parts are equally dubious. 
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It has always seemed a reasonable presumption that if the price of one good, 
relative to those of most others, is too low (high), the simplest way to describe 
what will happen is to say that the price of that good will rise (fall). This is 
especially the case when there is a “numeraire” in which prices are reckoned — but 
it is not the case of the numeraire itself whose price, by conventional reckoning, 
cannot change. In pure markets, this would cause no problems, but when prices are 
set, the need to change all prices may not be very evident to those setting them and 
some may change more than others initially. It may be a sensible presumption that, 
over the long haul, these timing effects will even out, but it is not evident over 
shorter periods and it is particularly unclear when there is investment. If in the 
process of adjusting the relative price of the numeraire other relative prices are 
affected temporarily, the amount, nature and age of the stock of durables or capital 
goods may be altered. It is, as a result, of interest to examine how various particular 
prices change as overall levels change and to see whether more rapidly rising average 
prices are associated with more variations in relative prices than are more stable 
average prices and whether these relative price changes are of a temporary or 
permanent nature. A large part of the focus of this study will be on just this 
subject. 


INDEXES 


There are a larger number of series on prices which one might consider. In this 
study, we concentrate on three Canadian price indexes: the Consumer Price Index 
(CPI), the Industry Selling Price Index (ISPI), and the (Revised) National Accounts 
Implicit Price Index (IPI). 


The CPI and the ISPI are Laspeyres’ indexes. They differ from one another in 
conception and coverage. The CPI concentrates on retail prices (including indirect 
taxes) over a broad spectrum of consumer goods and services. The ISPI concentrates 
on prices charged by producers on an industry basis. Documentation on these 
measures is provided in DBS publications 62-518 and 62-528. Evaluations are found 
in studies by Asimakopulos and Loyns.’ The CPI asa whole attempts to measure the 
retail cost of a “representative” market basket. No such direct interpretation exists 
for aggregates of the ISPI since they are not value-added indexes and the items 
involved may be intermediate inputs in other production as well as final products. 
The remarks of Stigler and Kindahl (3) on difficulties with prices gathered from 
sellers apply to a large extent to the ISPI. 


The IPI is a series of Paasche indexes comparing each year with 1961. 
Year-to-year changes in the index reflect both changes in weights and changes in 
prices which make much extended analysis of these measures dubious. Their 
advantage is that they have broad coverage on a basis for which comparable series 
on other variables are available. To a very large extent, however, the IPI is based on 
prices which are also used in the CPI and the ISPI. 


1 See Asimakopulos (1) and Loyns (2). 


Z ESSAYS ON PRICE CHANGES IN CANADA 


The basic formula for a Laspeyres’ index is, 


(2.1) La ¥ Pit Yo! BPko Ako oi = Pjo djo(Pjt/Pjo)/F Pkodko 


As the last part of (2.1) indicates, a Laspeyres’ index may be regarded as a 
value-weighted average of price relatives. In analyzing changes in the index, we may 
investigate the change in the index, 


Q0y Vip = >= % Pjodjo(Pjt/Pjo ~ Pjt-1/Pjo)/2 Pro Ako 


which is the average of changes in price relatives, using base-year value weights, or 
we might look at the relative values of the index, 


CS) ae oie {Pt Gjo/EPkt- 194ko = ait 1 djo(Pjt/Pjt- 1/2 PKt- 14ko 


Formula (2.3) is again a value-weighted average of price relatives, but the values 
involved are those of the base-period quantities multiplied by the preceding-period 
prices and so change over time. The period-to-period change in the index, 


(CAEN (Vee FA e an [(P;¢- Pjt-1) i Pjt-1 | [% Wkt 


(where the w;, are the weights) may be regarded as an arithmetic average of the 
relative changes or as an approximation to the average change in the logarithms of 
the prices. That is, 


(22>) eer Aloe le Wit [(pjt-Pjt-1) / pjt-1] /2 wee © 
wit (log pjt - log pjt-1) /Zwee 


The weights used in an index may be of crucial importance for evaluating overall 
changes in prices and their significance or for using indexes to split changes in 
values into changes in quantities and changes in prices. They are of less importance 
when the object is to study movements in average prices without consideration of 
their implications for real output. From that point of view, an index is simply a 
rather peculiarly weighted average. The peculiarity arises from the fact that there is 
no reason to suppose that the weights in any way represent relative standard 
deviations. 

Of the three forms (2.2), (2.4) and (2.5), only (2.2) is a fixed-weight average. 
(2.4) and (2.5), using the published indexes, are both affected by movements in 
prices. If prices are regarded as stochastic, this gives in principle a very nasty form 
to the distribution of the indexes. On the other hand, it seems more reasonable to 
suppose that the variances of individual price changes are more likely to be constant 
for the rates of change rather than for the amounts of change and so the variances 
of (2.2) are more likely to change over time than those of (2.4). In this paper 
we shall concentrate our attention on (2.4), though little difference is made to 
the results by using (2.2) or (2.5) 

The IPI indexes are of the form, 


(2.6) Te = Ypjtgjt/ZPKodkt = YPjodjt (Pjt/Pjo)/ZPKodkt 
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The weights in (2.6) change with changing quantities. As a result, when analyzing 
changes in the IPI, it is not clear which change is having the major effect, the 
changes in prices or the changes in weights. It is not really legitimate to compare 
period-to-period changes in the index, but its broad coverage makes this tempting. 


THE DECOMPOSITION USED 


Prices are thrown up by the economy as a set of variables whose generation and 
effects are linked together and to other variables. This feature means that one 
would expect prices to be correlated with many economic variables without such 
correlations being particularly indicative of the processes of the economy. In this 
study, however, we ignore these considerations and look on price changes in a 
different way. We are considering changes for J indexes over T periods, denoted by 
Zjt =1,..., J, t=1 ... T. Each change is supposed to be made up of four parts: 

(a) Z -— the overall change in all prices occurring in the whole period. 

(b) Z, — the overall deviation in period T in the change of prices from the 
overall change. 

(c) Z;. — the deviation over the period in the change of the jth item from the 
overall change and 

(d) ej, — the change in price which is not associated with any of these 
measures. 


Thus we consider Zj to be broken down, 
CHV ae SAS Seas SA ae Ca 


Overall price changes affecting all commodities, which might be termed 
the inflation or deflation components, are supposed to be captured by the 
first two terms. On the other hand, relative price changes are captured in 
the last two terms, with Z;. capturing the net change in relative prices which occurs 
over the period while ej, captures changes which did not persist. For statistical 
work, these four components are calculated by, 


= Janel, 
(3.2) Z = Z Z/TI 


| 
py 

~—~ 
tN 

=e 

I 
N 
— 
7 
Comey, 


(3.3) Lee = 


G4) it a zy (Zit - ZT 
and 
(3.5) Seca a2, eee 
It is easily shown that with these definitions, 
J ie 4 


36) 2 Ea. 72455 72, 47h Ze 
(3.6) 2, 2, Zit = ITZ + IE Zp 4 TE ZY +z Zeit - 
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The four terms on the right hand side of (3.6) can be interpreted as the 
contribution to the total sum of squares made by each of the features described. 

Although this analysis is the same as the decomposition used in the analysis of 
variance, there is no reason to suppose that the e;¢ are independently and normally 
distributed with the same variances. Rather the decomposition is of interest first to 
indicate to what extent these various crude factors account for variations in prices. 
As such, they serve as a standard of comparison for later work. Their use may also 
be held to indicate to what extent the movement of prices together is due to these 
crude measures and to what extent it would persist in their absence; that is, to 
indicate what association among prices remains after these crude factors are 
removed. 

Regressions for individual rates of price change which contain a constant term 
automatically account for the terms Z and Z;,. Thus the goodness of fit of 
regressions refers to the extent to which they succeed in accounting for Z¢ and ej¢. 
A similar decomposition of residuals from a set of regressions would yield figures 
which are comparable to those calculated here for use in indicating to what extent 
the regressions account for the two factors. 

It may be noted that many of the price-change series to be analyzed contain 
marked seasonal terms. In the present analysis these are included in Z , and in Cit: 
By forming averages for each of these quantities in the corresponding months or 
quarters of the observations one can separate these seasonal factors from the two 
parts. That is, say, 


(3.7) Cjt = eit cf: dit 
and 
(3.8) Zt = Zi ats d; 


where dit is the average of ej, for the month or quarter involved and d.4 is the 
average of the Z ,. It is then the case that, 


coe tao bes do la 
(3.9) 2, = Sit See D) Opal Zoe di 


and 


2 


T ia, pes 
(3.10) 2 et = 2 Je “ae d¢ ; 


RESULTS 


The CPI was studied for the period from the beginning of 1949 to the end of 
1969. While it is available on a monthly basis, it was studied only using quarterly 
averages over the whole period for technical computing reasons. The CPI was taken 
at three levels which we shall term “gross groups’, “major groups’, and “minor 
groups’. The items involved are shown in the stub of Table A-1. It may be noted 
that effectively a change in the weighting and composition of individual prices 
entering the indexes occurred in 1961 when the CPI was revised. 
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The available coverage for the ISPI decreases the farther back one goes. 
Concentration is placed on the 94 items which are available from 1961. These are 
shown in the stub of Table A-2. Some parts of the analysis, however, also use the 
set of 64 items which are available from 1956. These are indicated by an asterisk in 
the stub of Table A-2. The ISPI is available on a monthly basis. 


The IPI was studied only for the major components listed in the stub of Table 
A-3. It is available quarterly and was investigated for the period beginning in 1949. 


The results of the decomposition discussed in section 3 are summarized in Table 
I. A number of interesting points emerge from that table. The major components 
of the sums of squares are contributed by the residual terms eit and dj, which 
represent the transitory relative price change and seasonal terms specific to the 
individual series respectively. Of these, the seasonal terms are comparatively 
unimportant in the ISPI while they are about as important as the error in the CPI. 
Only a small part of the reason for this difference appears to be due to more runs of 
unchanged prices in the ISPI. As the last line of Table I indicates, the proportion of 
observations on individual price changes which were zero in the ISPI was not much 
larger than the proportion in the CPI. Tables A-1 to A-3 record the percentage of 
zero Observations for each item. 


The other components in the decomposition all play a comparatively minor role 
in the sum of squares. This is particularly noticeable in the contribution made by 
Z;., the overall changes in relative prices which occurred over the period. In all cases 
these accounted for less than four per cent of the total sum of squares. By the same 
token, period-to-period deviations in the average rate of growth make only minor 
contributions to the sum of squares and the seasonal component in these averages is 
tiny except for the IPI. Thus the major finding arising from the decomposition is 
the comparatively small roles played by overall price changes or by trends in 
relative price changes over periods as long as those considered. 


One of the important questions concerning the roles of relative price changes and 
absolute price changes is whether periods of rising prices are systematically 
associated with substantial amounts of relative price change. Some indication of the 
answer to this question is given by the first set of correlations shown in Table I, 
those of Z', with the standard deviation of the ej, in the same periods. The 
correlations are positive, but not overwhelmingly large.» They are more 
pronounced for the CPI than for the ISPI. It could, however, be argued that one 
would expect the correlation to be between the absolute deviations of the overall 
price changes from their averages rather than with the algebraic values of these 
deviations. The correlations for this hypothesis are also shown in Table I, and again 
the proposition receives modest, but not substantial, support. Which of the two 
versions gives the better correlation is dependent on the series used, the length of 
time studied and the period over which individual price changes occur. It may be 
noted that there were about as many periods when the overall levels of price change 
were below trend as there were when it was above trend, though the five largest 
positive deviations were greater in absolute size for each of the columns of Table I. 


2Note, however, that many of the correlations are significant. 
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TABLE I 


Decomposition of Sum of Squares 


Index ISPI CPI IPI 


Period 1961-9 1961-9 1961-9 1949-69 1949-69 
Number of Items 94 94 102 102 it | 
Period Monthly Quarterly Quarterly Quarterly Quarterly 
ay, 1S COM Ee COMM 01M S17 50m ni 0260 
Z — amount per period 0.0016 0.0048 0.0070 0.0058 0.0065 
Per cent of 2Z Zit? due to: 
Z 1.66 4.68 Syeit! 3352 14.97 
Zi. 1.19 3.60 2.41 LST 1.99 
Z't 1.60 Dailies 23 4.16 2.48 
d, 0.51 0.69 0.61 0.36 1.51 
elit 79.50 77.62 41.21 53.45 46.50 
dit i253 ill 99) 49.17 36.93 10.24 
Correlation of Za with 
VJ Leip” 0.122 0.144 0,483 "a, 20529977) 0.285% 
J io A ds et 
Correlation of | fhe | with 
Leit 0327 5*g0142) AUS mn 0d52** 80.3226 
Correlation of Z;, with 
V Zeit, Oto 2 ere 0.4746" 0.2)2** .0.140F 0.240* 
Correlation of | Z;, | with 
V Beit” 033282") 0.450** 50103 0.118 —0.069 
Per cent of Z + positive 0.514 0.514 0.457 0.410 0.410 
Per cent of Zj, positive 0.500 0.489 0.490 0.500 0.546 
Percentage of zero price changes 44.57 13592 10.62 17.81 (head 


*Significant at the 0.05 level. 
**Significant at the 0.01 level. 


It is of equal interest to see whether those items showing the largest relative price 
changes in either absolute or relative form were those with the most variability. The 
answer in terms of correlation coefficients is also shown in Table I. This hypothesis 
also receives modest, but not very strong, support from the correlation coefficients. 


These results have, of course, concentrated upon fairly lengthy periods of time 
and have contrasted relative price movements over long time periods with variations 
in relative prices over comparatively short periods. Furthermore, the definition of 
long-term price movements in terms of trends means trend price movements which 
involve infrequent, but large, changes in prices will to a very large extent show up in 
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the ej, term as well as in the Z; term — as indeed they should. The finding of large 
contributions by the ej, terms shottla therefore not be interpreted as meaning that 
there is anything like immediate or automatic reversals in differentials in rates of 
growth of individual prices from their own average or from the time-period average. 
But, by the same token, the extent to which deviations endure is not very 
pronounced. Tables A-1 to A-3 record the first and second-order auto-correlation 
coefficients of the ej, for each of the individual price indexes considered. As the 
median values of these coefficients show, most of them are positive; and, as the 
values of the quartiles indicate, most are small. It is, however, also of interest to 
compare the decompositions of the sums of squares over shorter periods of time 
both to see how they have varied over time and how they compare with the 
calculations using the longer periods of time. 


Table Il summarizes the decomposition when calculated on a three-year basis, In 
each Ae of that table sei items are recorded: the values of Z, the values of 


2 
2 os e'jt , the values of 2 Ra and the percentage which the sum of these two 


items contributes to the Rt sum of squares. It will be noticed that in most 
instances the contribution of Zj, is only a small fraction of that made by Cie: 
However, this fraction is a great deal larger than the ones indicated in Table I. 
While this is hardly surprising, it does indicate that the oe do not seem simply to 
represent random fluctuations about some trends in relative prices. Another feature 
to note is that in neither component was there any strong relationship between the 
average rate of growth of prices over the periods and the sums of squares of either 
component. This finding is in line with what was shown by the correlations of 
Table I, and serves as a further indication that the amount of relative price 
movement is but weakly related to the average rate of increase of prices. 


The decomposition of the sums of squares by shorter time periods is continued in 
Table III where the decomposition for the quarterly changes are calculated on an 
annual basis. It should be noted that in that table we are usingej, rather than e! jt- 
The ratio of the contribution of DLejt to the total contribution of this term and 
the Z;_ terms shows substantial fluctuation over time in the case of the ISPI but not 
in te case of the other indexes. For all cases there is a mild, but not pronounced, 
correlation between this ratio and the Z terms and the same is true for the sum of 
the contributions made by relative price changes. 


It should be noted that the Z terms are not the usually calculated values for 
inflation. This is particularly the case for the CPI and the IPI, which are more 
usually reported on the basis of the overall weighted averages rather than the 
unweighted averages which we have used and rates of growth are rarely calculated 
as averages of quarterly rates. The latter feature makes little difference; the former 
one is of considerable importance. In Table IV we reproduce the values of Z from 
Tables Il and HI for the CPI and the IPI and compare them with the values for the 
growth of these indexes based on the total index rather than on a simple average of 
the growth rates of its parts. While there is substantial co-movement among the two 
series, the correlations between the series are not unity. Taking the annual versions, 
for the CPI these correlations are 0.9735 and for the IPI they are 0.8971. There are 
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TABLE II 


Decomposition over Three-Year Periods 


ISPI — 94 Items 


ISPI — 94 Items 


Monthly Quarterly 
% of SS % of SS 
Z%per SSdue SSdue  dueto % per SSdue SSdue _ due to 
Z to to relative Zz to to relative 
M eit Z; prices Q Cit Z; prices 
1961-63 0.121 0.3421 0.0311 66.05 U.360ne—0-300lRs 0:1073 73.24 
1964-66 0.128 0.2481 0.0390 65.67 0,392) = 072232 0:1227 77.56 
1967-69 0.232 0.3070 0.0177 $8.26 0.688 0.3665 0.0561 65.39 
ISPI — 64 Items ISPI — 64 Items 
Monthly Quarterly 
% of SS % of SS 
% per SSdue SSdue due to % per SSdue SSdue_ due to 
iz. to to relative vs to to relative 
M Cit Zj prices Q Cit Zj prices 
1956-57 Ona 0.07268 20-0120 42.91 0.372 0.0597 0.0434 41.86 
1958-60 0.047 0.1794 0.0067 68.69 0.142 0.2004 0.0189 ees 
1961-63 0.171 0.3141 0.0290 66.36 0.508 0.3202 0.0898 74.14 
1964-66 0.095 0.1999 0.0329 66.40 O:29699= OVS 179 0.1036 79.78 
1967-69 072532002356 20,0133 Sito 0.753 0.3141 0.0431 64.26 
CPI — 102 Items IPI — 11 Items 
Quarterly Quarterly 
% of SS % of SS 
% per SSdue_ SS due due to % per SSdue SSdue due to 
Is, to to relative Z to to relative 
Q ejt Zj prices Q ejt Zj prices 
1949-51 e281 0.5275 0.0954 39.43 1.760 0.0122 0.0018 14.28 
1952-54 0.033 0.5106 0.0855 49.33 0.080 0.0091 0.0032 36.14 
1955-57 0.364 0.3030 0.0382 35.0, 0.637 0.0143 0.0022 43.86 
1958-60 0.463 0.3190 0.0369 36.13 0.256 0.0057 0.0014 37.66 
196 1-63 0.318 0.3900 0.0315 38.06 0.370 0.0048 0.0005 33.14 
1964-66 0.745 0.3714 0.0601 37.96 0.805 0.0053 0.0022 32232 
1967-69 0.935 0.3696 0.0646 36.34 0.757 0.0100 0.0032 44.06 


in fact two years for the CPI and six for the IPI where the two series point to dif- 
ferent signs for the acceleration of prices. 

The effects of using different aggregations in studying prices may be investigated 
by use of the CPI. Table V summarizes in percentage terms the decomposition using 
the three levels of aggregation. It will be noticed that the values of Z do not vary 
systematically with the level of aggregation. The contribution of Z to the sum of 
squares does, with the contribution coming from the overall average decreasing 
steadily with the number of items considered. The same is true of the 
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TABLE IV 


Aggregate CPI and IPI 
Average Quarterly Rates of Change 


CPI (102 Items) IPI 
Change of Index Z Change of Index Z, 
1940 Sa eee el eee 535 1.281 1.633 1.760 
Lip ey aie rd Rear ney —0.069 0.033 0.308 0.080 
| 8 Rete aay Me ole aw coment 0.457 0.364 e551 0.637 
TOS G-OU leer ea ss 0.411 0.463 0.399 0.256 
LOG 1-GS sate Nee a 0.279 0.318 0.467 0.370 
1968-66) Ea oc. coe 0.697 0.745 0.875 0.805 
1967-69 eee eee ss 1.028 0.935 0.993 OSS 
1 eh ee en Ae ree amie ce 0.374 0.065 —0.002 O52) 
LOS O graratarhey he then ietere 1.368 1.027 2.036 1.560 
Re fad Be Re yin Pepa ees 2.447 2.456 20a 
LDS eee eR ele ae —0.367 —0.143 0.226 —0.188 
1D SM Pee: aN G 2354 tee te 22 0.049 0.206 0.175 0.144 
1954 Wen os os ake: “Ss Ostia 0.038 0.522 0.284 
UR bie) OPP eae 2 oy eae 0.047 0.030 0.413 0.596 
1S Gee eee Ro ae 2 0.686 0.437 17225 0.956 
US Daly (i 00 Se aay 5 Se 0.640 0.624 —0.046 0.359 
OS Gear eek es Crees 0.590 0.578 0.369 0.146 
LOSS eee lacs SPAR Lees ice 0.375 0.466 0.560 01329 
1:96 (ees ees oe 0.287 0.344 0.268 O91 
LOG leo eek Pitta. oc 0.009 0.121 0.505 0.113 
LOG 2a cee Santee hee 0.421 0.444 0.414 0.450 
LOGS aes 2. eee ees. 0.406 0.391 0.483 0.548 
196438 202s, | Se 0.408 0.458 0.638 O503 
LOG Sere ge ote lea 0.720 0.827 0.856 0.947 
ICT ots 5 pe eae ep ees 0.962 0.950 F132 O:955 
LOG jee ee ao ene se 0.942 0.814 OFS 0.590 
LOG Ose 45) 0) FeO: 1.033 1.062 1.029 0.642 
URS TO)... ag Pe iets keira Gere 1.111 0.928 1.213 1.037 


*Rates of change for three quarters. 


period-to-period average deviations net of seasonal, Z';. As a result, the impression 
of general price movements one gets from looking at highly aggregate price 
measures is much stronger than would be the case with individual items. This, of 
course, is to be expected since averaging will tend to reduce the random elements. 
There is much less tendency for this to occur with the contributions made by the 
Z;.. As a result, the impression gained from the large aggregates about the relative 
extent of overall absolute price changes to overall, persistent relative price changes 
is altered substantially by the use of different aggregates and the same is largely true 
for the less persistent relative price changes. In other words, concentrating on only 
a few aggregate items in an index may well obscure the extent to which relative 
price changes occur in the economy. 
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/ TABLE V 
Effects of Aggregation in CPI, Quarterly Figures 


NI 


Z eit dj Zee dt Zj. ty 1 


1949-69 


Gross Groups. . .0.642 35.13 10.7 26.9 1.0 1.5 : 

Major Groups ..0.615 57.1 ie 16.4 0.2 3.4 11.8 —0.43- =0.07 
Minor Groups ..0.583 53.5 36.9 4.2 0.4 1.6 ; 

Total Crle.c a 6 0.619 _ - - - - ~ - = 


1956-69 

Gross Groups . . .0.664 33.0 1692, 13:4 1.6 1.4 34.1 . 0.33: ¥0:04 
Major Groups ..0.652 50.7 20.4 8.3 0.5 Bi 16.8 0.40 0.19 
Minor Groups ..0.612 48.5 43.2 1.4 0.6 2.1 4A2- "0:10" -028 
Total CRIA. 23 0.600 = iz = = — — af ps 
1961-69 


Gross Groups .. .0.642 29.6 26.8 4.5 : z 
Major Groups . .0.729 42.6 28.0 8.2 0.9 3.1 L753 “0.21 aor 
Minor Groups ..0.695 41.2 49.2 Ls : 
‘hotaltGhl eee. ce. 0.666 - ~ - 


SUMMARY AND IMPLICATIONS 


The decomposition of price changes suggested four conclusions: 

A. The dominant contribution to price changes does not come from changes in 
absolute price levels, which might be associated with inflation. 

B. The contribution made by trend-like changes in relative prices is small when 
lengthy periods are considered. 

C. The association between the amount of relative price change and of absolute 
price change is tenuous. 

D. Even in periods as short as a year there is a good deal of relative price change 
that cannot be represented as a steady rate of change over the year. 

It should be emphasized again that these findings are based on a very 
rough-and-ready technique and that the main purpose has been descriptive. 
However, these findings have a number of interesting implications. 

First, the main feature of price changes that structural explanations would have 
to account for are not common to all prices. To account for these changes, 
therefore, the models used would have to rely on different variables whose own 
changes vary markedly from each other or on fairly different parameter values or 
lag structures for variables which are common to various price-models or which do 
move together. 

Second, it does not appear to be the case that inflation is needed to produce or 
does produce substantial relative price movement. This casts doubt on the notion 
that due to the downward rigidity of prices a fairly rapidly rising price level is 
needed to produce substantial relative price changes. By the same token, it casts 
doubt on the notion that inflationary bursts are accompanied by chaotic changes in 
relative prices. In addition, it casts some doubt on the notion that inflation arises 
from instability in demand or bottlenecks that push some prices up rapidly. Finally, 
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one may doubt how many price changes could be well explained by gradual 
adjustments by entrepreneurs to levels which they believe to represent fairly 
long-term market-clearing values. Instead, if they suggest anything, the results 
indicate that relative price changes may have more to do with short-run allocation 
of goods among purchasers than with the long-run allocation of resources among 
different productive endeavours. But this is far too strong a conclusion to draw 
from our results. Their purpose was to provide a better descriptive understanding of 
the type of price changes which have occurred and not to analyze the determination 
or the effectiveness of the working of the price system. 


APPENDIX 
TABLE A-I 


CPI 1949 to 1969 
Minor Groups 


First Order* | Second Order** 


Minor Auto- Auto- 
Group Average Sum of Proportion correlation correlation 
Number Deviation Squares Zero Coefficient Coefficient 

i -0.0085 0.1348 0.0000 0.2627 -0.1457 
pe 0.0018 O13) 7 0.0000 0.2350 -0.1425 
ay 0.0010 0.1990 0.0000 0.3586 O:1217 
4. 0.0021 0.1415 0.0000 0.1953 -0.1043 
s. -0.0004 0.0553 0.0000 0.5037 0.2306 
6. 0.0022 0.0152 0.0241 0.4490 0.1009 
Te 0.0010 0.0069 0.0602 0.0574 0.0273 
8. 0.0080 0.5803 0.0000 —0.0407 -—0.1842 
9. -0.0007 0.0091 0.0241 0.1340 -0.1903 
10. 0.0015 0.0071 0.0120 0.2109 0.1115 
11. 0.0001 0.3833 0.0000 -0.1174 -0.2564 
2: -0.0010 0.2110 0.0000 0.5781 0.1492 
13: 0.0075 0.4353 0.0000 0.0830 - 0.0087 
14. -0.0003 0.0269 0.0120 0.5695 0.1796 
Ls; -0.0063 0.0959 0.0000 0.4008 0.2055 
16. -0.0023 0.0281 0.0000 0.3758 0.0833 
17. 0.0006 0.0980 0.0000 0.2190 - 0.3463 
18. 0.0007 0.0053 0.0482 0.6169 0.2923 
1: 0.0040 0.0128 0.4217 0.0719 -0.5030 
20. 0.0012 0.0159 0.6747 0.2900 0.3803 
oT 0.0040 0.0042 0.0000 0.0214 -0.0593 
22: 0.0047 0.0056 0.0000 O2212 0.0038 
23 0.0026 0.0096 0.3253 0.3900 0.3129 
24. 0.0002 0.0111 0.0120 0.0964 -0.0391 
25: -0.0059 0.0209 0.0723 0.0583 O13 14 
26. -0.0043 0.0088 0.5663 0.4816 0.2436 
PAE -0.0024 0.0157 0.3614 -0.0373 0.0513 
28. -0.0077 0.0139 0.0602 0.1265 -0.0378 
29, -0.0005 0.0030 0.0000 0.2002 0.1111 
30. -0.0015 0.0173 0.0241 0.4398 -0.0519 
a1 -0.0024 0.0065 0.0361 0.3484 0.1475 
32: 0.0019 0.0030 0.0120 0.2220 0.1668 
ao: -0.0006 0.0047 0.0000 0.2112 0.1891 
34. -0.0002 0.0149 0.3253 0.3897 0.0961 
30: 0.0015 0.1053 0.9036 0.1818 -0.0317 
36. 0.0063 0.0193 0.4819 =0;1202 0.1111 
373 -0.0005 0.0159 0.3012 0.4462 0.1946 
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Minor 
Group 
Number 


14 


Average 
Deviation 


Table A-1 (Cont'd) 


Sum of 
Squares 


0.0151 
0.0057 
0.0095 
0.0806 
0.0560 
0.0662 
0.0032 
0.0399 
0.0043 
0.0327 
0.0133 
0.0607 
0.0582 
0.0244 
0.0771 
0.0247 
0.0067 
0.0098 
0.0066 
0.0134 
0.0376 
0.0079 
0.0110 
0.0050 
0.0044 
0.0042 
0.0307 
0.0150 
0.0702 
0.0744 
0.0152 
0.0121 
0.0198 
030555 
0.0070 
Ona I 
0.0105 
0.0211 
0.0104 
0.0037 
0.0146 
0.0100 
0.0228 
0.0139 
0.0079 
0.0188 
0.0169 
0.0321 
0.0162 
0:0257 
0.0050 
0.0146 
0.0108 
0.0076 
0.0106 


Proportion 


Zero 


0.0000 
0.0482 
0.1807 
0.2289 
0.1687 
0.2410 
0°35 253 
0.0964 
OF1325 
0.2410 
0.2410 
0.2410 
0.1567 
0.1687 
Oo2 Tah 
0.2289 
0.4699 
0.0482 
0.1084 
0.2289 
0.2169 
0.0722 
0.0482 
0,0602 
0.0602 
0.0602 
0.0482 
0.0241 
0.0602 
0.4699 
0.0482 
OL0722 
0.0482 
0.0482 
0.2048 
0.3735 
0.3735 
0.4578 
0.4578 
0.4578 
0.4337 
0.4337 
0.4337 
073373 
0.2289 
0.2048 
0.0361 
0.0963 
0.1446 
0.1205 
0.4217 
0.0963 
0.0482 
0.0602 
0.0241 
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First Order* 


Auto- 


correlation 
Coefficient 


aU. b159 
-0.0329 
0.3763 
SOeL6a0 
-0.0128 
0.1423 
0.5105 
0.4524 
-0.1078 
0:2174 
0.2444 
—0.0930 
0.3264 
- 0.2538 
-0.1400 
0.2253 
0.0233 
0.4490 
0.3308 
0.3246 
0.2169 
0.4297 
0.1532 
0.0519 
0.4530 
=().0357 
0.1750 
0.4308 
0.4509 
Oeeit2 
0.3590 
0.1324 
0.0719 
0.1546 
0.1205 
-0.3520 
0.1061 
-0.1448 
0.0136 
0.3183 
-0.2900 
—0.1495 
-0.1396 
0.4409 
0.5567 
0.3851 
0.4280 
0.3356 
0.1580 
0.0797 
0.6034 
0.0268 
0.4067 
0.5076 
0.4494 


Second Order** 


Auto- 
correlation 
Coefficient 


0.0005 
-0.1218 
0.1211 
-0.0774 
— 0.4664 
— 0.4386 
0.2907 
0.0644 
0.0266 
-0.1838 
-0.0198 
dpa lo 2 | 
0:17 70 
0.2445 
-0.0375 
— 0.2668 
-0.1040 
0.2508 
0,127 
0.1607 
0.0468 
0.0521 
0.2122 
-0.3246 
O71 
- 0.0338 
-0.0731 
0.0194 
0.3430 
0.1301 
0.1734 
0.0655 
0.0649 
—O.1255 
0.0238 
0.0468 
—0,0217 
0.2375 
0.0797 
0.3040 
0.0865 
0.1412 
0.0137 
0.1457 
0.2385 
0.0693 
0.1785 
0.2117 
0.1808 
0.0522 
0.3414 
0.1276 
0.0159 
0.4180 
0.3348 


TABLE A-1 (Cont'd) 


First Order* 


Second Order** 


Minor Auto- Auto- 
Group Average Sum of Proportion correlation correlation 
Number Deviation Squares Zero Coefficient Coefficient 
93: -0.0061 0.0114 0.0482 -0.0649 0.0308 
94. 0.0020 0.0362 0.2169 0.2442 -0.1280 
vets 0.0002 0.0500 0.3133 0.0373 0.0324 
96. -0.0017 0.0075 0.0722 O1257 0.0950 
Die 0.0054 0.0273 O23255 -0.0360 0.1859 
98. -0.0020 0.0461 0.3735 0.2145 -0.0407 
Oo: -0.0014 0.0322 0.3373 OT3Z95 -0.0561 
100. 0.0005 0.0194 0.4578 O52 739 -0.1888 
103; -0.0016 0.0141 0.4699 -0.1133 -0.0979 
102. -0.0004 0.0108 0.3976 0.0566 -0.1330 
* 1st Quartile: .0268, Median .2109, 3rd Quartile: .3758 
** Ist Quartile: —.0774, Median .0468, 3rd Quartile: .1607 
TABLE A-1 (Cont'd) 
CPI 
Gross Groups 
Food Housing Clothing Transportation 
Health Recreation & Reading Tobacco & Alcohol 
Major Groups 
Food at Home Fats & Oils Misc. Groceries Housing 
Shelter Men’s Clothing Women’s Clothing Children’s 
Footwear Piece Goods Clothing Services Clothing 
Local Transportation Travel Personal Care Auto. Operation 
Tobacco Alcohol Reading 


Minor Groups 


1. Poultry 
2. Fresh Meats 
3. Cured Pork 
4. Beef 
5. Other Meats 
6. Fish 

7. Dairy Products 
8. Eggs 

9. Butter 

10. Bakery Products 
11. Fresh Fruit 

12. Canned Frait 

13. Fresh Vegetables 
14. Canned Vegetables 
15. Fats & Oils 

16. Misc. Groceries 
17. Direct Imports 

18. Tenant Costs 

19. Property Taxes 
20. Mortgage Interest 
21. Repairs 
22. New Houses 

23. Property Insurance 
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. Coal 

. Fuel Oil 

. Domestic Gas 

. Electricity 

. Appliances 

. Furniture 

. Floor Coverings 

. Textiles 

. Utensils 

. Supplier 

. Telephone 

. Postage 

. Household Help 

. Household Insurance 
. Man’s Suit 

. Man’s Shirt 

. Man’s Hat 

. Woman’s Winter Coat 
. Woman’s Spring Coat 
. Woman’s Dress 

. Woman’s Slip 

. Woman’s Hosiery 

. Boy’s Slacks 
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52. Girl’s Snowsuit 
53. Infant’s Diapers 
54. Infant’s Overalls 
55. Oxfords 
56. Woman’s Shoes 
57. Children’s Shoes 
58. Overshoes 
59. Cotton Print 
60. Wool Material 
61. Laundry 
62. Dry Cleaning 
63. Shoe Repairs 
64. New Car 
65. Gasoline 
66. Tires 
67. Auto Insurance 
68. Fender Repair 
69. Brake Relining 
70. Battery 
71. Bus Fares 
Tle Vaxi 
73. Train Fare 
74. Bus Fare (Inter-City) 
Item Average 
Number Deviation 
he 0.0025 
De -0.0000 
SY 0.0035 
4. 0.0016 
=) -0.0033 
6. 0.0006 
iB 0.0049 
8. 0.0002 
9. -0.0023 
10. 0.0003 
ele 0.0033 
1 eae 0.0016 
13. 0.0020 
14. 0.0010 
Ps: 0.0058 
16. -0.0018 
ee 0.0044 
18. -0.0019 
16 


. Boy’s T-Shirt 
. Boy’s Sweater 
. Boy’s Parka 

. Girl’s Coat 

. Girl’s Dress 


TABLE A-1 (Cont’d) 


CPI 

75. Office Call 

76. Confinement 

77. Appendectomy 

78. Fillings 

79. Dentures 

80. Extraction 

81. Headache Tablets 

82. Vitamins 

83. Bandages 

84. Prescriptions 

85. Toilet Soap 

86. Tooth Paste 

87. Face Powder 

88. Razor Blades 

89. Cleansing Tissues 

90. Men’s Haircuts 

91. Women’s Hairdressing 

92. Theatres 

93. Radio 

94. Camera Film 

95. Records 

96. Bicycle 

97. Newspapers 

98. Magazines 

99. Cigarettes 

100. Tobacco 

101. Beer 

102. Liquor 

TABLE A-2 
ISPI 1961 — 1969 — Quarterly 
94 Items 
First Order* 
Auto- 

Sum of Proportion correlation 
Squares Zero Coefficient 
0.0381 0.0000 0.1771 
0.0125 0.0571 0.3887 
0.0050 0.0286 0.1989 
0.0058 0.0286 0.4373 
0.0019 0.0286 0.4332 
0.0080 0.0000 0.0374 
0.0065 0.0000 0.1350 
0.0025 0.0000 0.1300 
0.0079 0.0000 0.4252 
0.0122 0.0000 0.3085 
0.0044 0.2857 0.1056 
0.0043 0.1714 0.2433 
0.0030 0.1143 0.1937 
0.0057 0.0000 0.4283 
0.4377 0.0000 0.4245 
0.0524 0.0000 0.0161 
0.0092 0.2571 0.6102 
0.0028 0.2286 0.2844 


Second Order** 
Auto- 
correlation 
Coefficient 


-0.0411 
0.1030 
-0.0754 
0.1041 
“0.0725 
-0.4854 
0.2046 
“0.2599 
0.2707 
0.3686 
-0.2079 
0.1986 
0.1357 
0.1918 
0.3190 
— 0.3285 
0.3947 
0.0077 
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Average 
Deviation 


-0.0017 
— 0.0033 
0.0064 
=U.0019 
-0.0010 
-0.0052 
0.0029 
0.0020 
0.0037 
=U.0021 
-0.0022 
0.0012 
- 0.0069 
-0.0051 
-0.0058 
-0.0047 
—0.0004 
| U.0022 
-0.0063 
-0.0040 
0.0012 
0.0002 
0.0179 
0.0034 
0.0033 
0.0060 
0.0057 
0.0019 
0.0002 
0.0011 
-0.0004 
-0.0006 
-0.0062 
-0.0004 
0.0008 
-0.0016 
-0.0001 
-0.0023 
-0.0044 
0.0013 
0.0090 
- 0.0027 
0.0132 
0.0113 
-0.0009 
0.0015 
- 0.0027 
0.0005 
-0.0038 
-0.0018 
-0.0029 
- 0.0057 
—0.0050 


TABLE A-2 (Cont’d) 


ISPI 1961 — 1969 — Quarterly 


Sum of 
Souares 


0.0017 
0.0029 
0.0069 
0.0050 
0.0020 
0.0176 
0.0347 
0.0018 
0.0035 
0.0016 
0.0051 
0.0041 
0.0010 
0.0005 
0.0370 
0.0011 
0.0021 
0.0186 
0.0016 
0.0013 
0.0010 
0.0033 
0.2131 
0.0400 
0.0212 
0.0052 
0.0056 
0.0051 
0.0011 
0.0019 
0.0010 
0.0020 
0.0261 
0.0029 
0.0040 
0.0025 
0.0008 
0.0015 
0.0007 
0.0010 
0.0121 
0.0020 
0.0310 
0.0215 
0.0020 
0.0015 
0.0031 
0.0009 
0.0011 
0.0012 
0.0013 
0.0010 
0.0005 
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Proportion 
Zero 


0.6286 
0.6286 
0.0286 
0.4286 
0.2000 
0.1143 
0.0000 
0.0857 
0.2286 
0.0571 
0.1429 
0.0857 
0.0000 
0.7714 
0.2571 
0.2286 
0.3429 
0.0000 
0.4000 
0.0571 
0.0286 
0.3714 
0.0000 
0.0000 
0.0000 
0.0000 
0.0000 
0.0857 
0.0000 
0.7714 
O25 71 
0.2286 
0.3429 
0.0000 
0.5429 
0.0857 
0.0000 
0.0571 
0.6857 
0.0000 
0.0000 
0.0857 
0.0286 
0.0000 
0.0571 
0.0286 
0.0286 
0.0286 
0.2857 
0.0000 
0.4571 
0.0286 
0.0000 


First Order* 


Auto- 


correlation 
Coefficient 


0.0783 
0.3097 
0.2657 
0.2307 
0.2195 
0.2723 
0.5763 
0.2965 
0.3495 
0.3178 
0.3853 
1922 
0.3303 
0.5358 
0.5182 
0.4110 
0.3056 
0.4549 
0.2982 
0.4091 
O02 57, 
0.2514 
0.4376 
0.4781 
0.1989 
0.2243 
0.1464 
0.3479 
0.0238 
0.3100 
0.2262 
0.2169 
U:2539 
0.1837 
—O.4215 
- 0.0327 
0.4085 
0.4941 
0.3945 
0.0826 
0.2366 
-0.0926 
0.2478 
0.7287 
0.5666 
0.2752 
0.0643 
0.0089 
0.2609 
-0.0105 
0.4556 
0.2263 
0.0570 


Auto- 


correlation 
Coefficient 


0.0368 
0.1026 
-0.0929 
0.0837 
-0.0543 
- 0.0006 
0.3058 
0.2166 
0.1919 
0.1798 
0.2423 
—0.1228 
0.2313 
0.1616 
Ure bal 
0.2903 
0.2446 
0.1189 
-0.0566 
0.0595 
-0.1749 
—0.1845 
-0.2501 
—O1311 
-0.4331 
-0.1435 
-0.0585 
0.1704 
0.1074 
0.0556 
-0.1458 
- 0.0398 
0.1576 
0.0271 
ea ieee 
-U.l923 
0.0425 
0. 1607 
0.0186 
0.1407 
-0.1490 
0.1061 
-0.0138 
0.5106 
0.3086 
-0.0091 
— 0.2836 
aU Lie 
0.0418 
aUssooe 
-0.1158 
-0.1196 
0.2206 


Second Order** 
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Average 
Deviation 


-0.0055 
— 0.0036 
0.0004 
0.0067 
-0.0024 
-0.0011 
0.0020 
0.0001 
0.0007 
0.0027 
-0.0004 
-0.0003 
0.0014 
-0.0019 
- 0.0043 
0.0008 
-0.0028 
-0.0087 
—- 0.0033 
-0.0007 
-0.0024 
- 0.0064 
0.0007 


TABLE A-2 (Cont’d) 


Sum of 
Squares 


0.0034 
0.0025 
0.0035 
0.0240 
0.0020 
0.0026 
0.0033 
0.0044 
0.0038 
0.0033 
0.0027 
0.0020 
0.0024 
0.0011 
0.0026 
0.0025 
0.0124 
0.0015 
0.0010 
0.0031 
0.0041 
0.0009 
0.0017 


Proportion 
Zero 


0.0286 
0.0000 
0.0857 
0.0000 
0.0000 
0.4000 
0.5142 
0.5714 
0.0000 
0.1143 
0.1714 
0.3429 
0.4857 
0.3143 
0.0857 
0.4857 
0.0000 
0.0286 
0.0000 
0.2286 
0.0286 
0.0286 
0.1714 


* ist Quartile: .1300, Median: .2532, 3rd Quartile: .3887 
** 1st Quartile: —.1400, Median: .0186, 3rd Quartile: .1616 


WODADNANDNLHWNE 


. Slaughtering & Meat Packing* 
. Butter & Cheese Plants 
. Pasteurizing Plants 


Condenseries 
Ice-Cream Manufacturers* 


. Processed Cheese 

. Fish Products* 

. Fruit & Vegetable Canners* 
. Feeds Industry 

. Flour Mills* 

. Breakfast Cereal Industry* 
. Biscuit Manufacturers* 

. Bakeries Industry* 

. Confectionery Manufacturers* 
. Sugar Refineries* 

. Vegetable Oils Mills* 

. Soft Drink Manufacturers* 
. Distilleries* 

. Breweries* 

. Wineries* 

. Tobacco Products* 


* Available from 1956 on. 
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First Order* Second Order** 


Auto- Auto- 
correlation correlation 
Coefficient Coefficient 

-0.0931 -0.4462 

0.2562 0.1154 

0.1424 -0.1400 

0.3446 0.0350 

0.1470 -0.0977 

-0.0198 =(0:3202 

0.2364 =03.735 

-0.0879 -0.2407 

05652 0.2476 

0.0292 0.0423 

0.0591 -0.0586 

-0.0361 -0.0625 

0.0818 -0.0780 

0.2774 0.0070 

0.3617 -0.2023 

-0.0501 -0.1880 
0.2823 0.0267 
O53 LS 0.3036 

-0.2298 0.0716 

0.3401 0.0560 

0.1809 -0.1720 

0.3981 0.0601 

0.4866 0.1849 


- Rubber Footwear Manufacturers 
. Tire & Tube Manufacturers 

. Leather Tanneries* 
. Shoe Factories* 

. Leather Gloves* 

. Cotton Yarn Mills* 
- Wool Yarn Mills* 

- Wool Cloth Mills 

. Synthetic Textiles* 
. Cordage & Twine Industry* 

. Carpet, Mat & Rug Industry 
. Linoleum & Coated Fabrics 

. Cotton & Jute Bag Industry* 
. Hosiery Mills* 

. Other Knitting Mills* 
. Men’s Clothing Factories* 
. Hat & Cap Industry* 
. Shingle Mills* 

. Sawmills* 
. Veneer & Plywood Mills* 
. Sash & Door Industry* 


TABLE A-2 (Cont’d) 


43. Hardwood Flooring Industry* 
44. Wooden Box Factories* 

45. Household Furniture 

46. Office Furniture 

47. Miscellaneous Furniture 

48. Pulp & Paper Milis* 

49. Asphalt Roofing Manufacturers* 
50. Folding Box Manufacturers 

51. Corrugated Box Manufacturers* 
52. Paper Bag Manufacturers 

53. Miscellaneous Paper Converters* 
$4. Iron & Steel Mills* 

55. Iron Foundries 

56. Smelting & Refining* 

57. Aluminum Rolling 

58. Copper & Alloy Rolling 

59. Metal Rolling N. E. S. 

60. Wire & Wire Products 

61. Hardware, Tool & Cutlery 

62. Heating Equipment Manufacturers 
63. Agricultural Implements 

64. Motor Vehicle Manufacturers* 
65. Motor Vehicle Parts* 

66. Small Appliances 

67. Large Appliances 

68. Radio & T. V. Manufacturers 
69. Electric Industrial Equipment 


* Available from 1956 on. 


. Battery Manufacturers* 

. Electric Wire & Cable* 

. Miscellaneous Electrical 

. Cement Manufacturers 

. Lime Manufacturers* 

. Gypsum Manufacturers* 

. Concrete* 

. Ready Mix Concrete Manufacturer 
. Clay Product Manufacturers* 


(Domestic Clay) 


. Clay Product Manufacturers 


(Imported Clay)* 


. Glass Manufacturers* 

. Abrasives Manufacturers 

. Petroleum & Coal Product* 

. Lubricating Oils & Greases 

. Fertilizer Manufacturers 

. Plastics & Synthetic Manufacturers 
. Pharmaceutical Manufacturers* 

. Paint & Varnish Manufacturers* 


. Manufacturers of Soaps & Cleaners* 
. Industrial Chemicals 

. Clock Manufacturers* 

. Jewellery Manufacturers* 

. Button & Buckle Manufacturers* 

. Typewriter Supplies* 

. Pen & Pencil Manufacturers* 


TABLE A-3 
IPI 1949 — 69 
11 Items 
First Order* Second Order** 
Auto- Auto- 
Item Average Sum of Proportion correlation correlation 
Number Deviation Squares Zero Coefficient Coefficient 
1. -0.0040 0.0159 0.0482 —0.1687 0.0694 
23 —-0.0026 0.0067 0.0723 —0.2054 0.2633 
3: -0.0019 0.0115 0.0241 —0.2900 —0.1200 
4. 0.0019 0.0083 0.0000 —0.0320 0.2253 
2S: 0.0056 0.0096 0.0361 —0.1685 —0.1657 
6. -0.0004 0.0475 0.0000 —0.0276 —0.0775 
16 0.0015 0.2319 0.0602 —0.5768 0.1800 
8. 0.0012 0.0614 0.0361 —0.3184 —0.2686 
9. -0.0002 0.0112 0.0361 —0.1624 —0.0111 
10. 0.0002 0.0165 0.0120 =0.1025 —0.2838 
ik -0.0020 0.0130 0.0482 =V.d217 0.0582 


* ist Quartile: —.3184, Median: —.1687, 3rd Quartile: —.1624. 
** 1st Quartile: —.1657, Median: —.0111, 3rd Quartile: .0694. 
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TABLE A-3 (Cont'd) 
IPI 


. Personal Expenditure on Consumers’ Durable Goods 
Personal Expenditure on Sem+Durable Goods 

. Personal Expenditure on Non-Durable Goods 

. Personal Expenditure on Services 

Government Expenditure on Goods and Services 
Government Non-Residential Construction 
Government Expenditure on Machinery and Equipment 
. Business Residential Construction 

. Business Non-Residential}, Construction 

. Business Expenditure on Machinery and Equipment 
. Exports of Goods and Services 


—aY 
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PRINCIPAL COMPONENTS, PRICE INDEXES, 
AND INFLATION* 


by H.T. Young 


INTRODUCTION 


A major problem in the use of the Consumer Price Index (CPI) and the Implicit 
Price Index (IPI) in monitoring inflationary price change is that these indexes 
typically display erratic, short-term movements. Consequently, it is often necessary 
to wait for some period of time before one can appreciate underlying price 
tendencies of the economy. 

One method of smoothing these indexes is, of course, to calculate their 
movements as quarterly or annual averages. While this undoubtedly removes a great 
deal of variability of the indexes, there is always the danger that appreciation of the 
timing of price changes may be delayed by an abnormal event in an earlier period. 
Since this variability of the CPI and IPI stems from movements in their component 
series, the question arises as to whether it is possible to measure the general 
tendency of their prices over time. 

The two previous investigations of the CPI and IPI’ do not deal with this specific 
problem. While these papers provide excellent accounts of the conceptual and 
procedural problems of these indexes, they are somewhat limited by their 
traditional approach. The method used by Asimakopulos and Loyns displays one 
major problem: simply quantifying possible biases in the various indexes leaves 
them suitable only for the purpose for which they were originally intended.” In 


*I would like to thank J.G. Cragg, F.C. Nold, and B.L. Scarfe for helpful comments and 
suggestions. Any errors, of course, are the responsibility of the author. 


1See Asimakopulos (4) and Loyns (9). 

2A frustrating feature of this approach is that the biases are often very small and cancel out. 
Even if the biases are very large, the fact that the component series are weighted to form an 
aggregate index often leaves the total virtually unaffected. 
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particular, the CPI and IPI are not amenable to identifying inflationary price 
movements. Inflationary price movements are the manifestation of underlying price 
changes common to all prices. Inflation consists of continuous, common 
movements of prices, not the short, irregular movements so often exhibited by the 
major price indexes. It should be emphasized that inflation is a process of 
cumulative, common price changes, not the changes in the price levels that the CPI 
and IPI are intended to represent. 


One approach to make the indexes useful in detecting inflationary price 
movements is to exclude items from an index when it is felt that they have been 
abnormally affected by non-inflationary phenomena. The exclusion of food from 
the CPI is the most common example. The problem with such an approach is that 
any distinction between inflationary and non-inflationary price movements is 
arbitrary at best, thus one may easily omit a possible source of inflationary or 
deflationary price change. To omit a series from an index because its price fell 
suggests some a priori conviction that prices cannot fall in an inflationary period. It 
is not at all clear to what extent inflation consists of relative price movements or a 
general increase in all prices, and whether there is any asymmetric behavior of 
relative prices in inflationary or deflationary periods.* 


A more appropriate way of approaching this problem is to make the statistical 
characteristics of the indexes suitable for studying inflation. The method of 
principal components may accomplish this end.* This procedure constructs an 
index in which the component series are weighted according to the degree to which 
they represent price movements common to all series. Similarly, it is also important 
to know the degree to which variation in the individual components is represented 
by a general index, and what portion of the total variance can be accounted for by 
each principal component. Furthermore, principal components can be extracted 
from different price indexes in order to obtain an objective evaluation of their 
ability to represent general price movements. 


It is extremely easy for discussions on the quality of various indexes to 
degenerate into arguments as to which is “best”’, and which is “best’’ for measuring 
inflation. Such discussions are somewhat irrelevant. While it is true that one index 
may be better in the sense that it has less biases than another index, the fact 
remains that the major price indexes are designed to measure entirely different 
phenomena; consequently the value of such comparisons is somewhat limited. The 
CPI is a Laspeyres’ index designed to measure changes in the retail prices of goods 
and services. The fixed weights are derived from a 1957 expenditure survey of 
urban, middle-income households. The IPI is a Paasche index, obtained as a 
derivative calculation in securing estimates of real Gross National Expenditure 
(GNE). Since the IPI is obtained as the ratio of current dollar estimates of GNE to 
constant dollar estimates, non-base comparisons of the IPI contain elements of 
quantity as well as price change. This brief description of the IPI and CPI is not 
meant to be comprehensive, but serves to illustrate the different concepts and 
coverage of the two major indexes. But what is also evident is that the indexes are 


3See Cragg and Young (5). 
4For an earlier use of this method on the CPI see Matuszewski (11). 
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not designed to measure inflationary price change. The method of principal 
components is a reasonable alternative in achieving this end. 


THE METHOD 


The method of principal components was originally designed for use in factor 
analysis in psychology.° Factor analysis solves the problem of analyzing a set of 
variables into a more fundamental group of independent components, or “‘factors”’. 
It is then reasonable to say that of p variables, the first two or three linear 
combinations are such that the remaining p-2 or p-3 linear combinations explain a 
sufficiently small fraction of the original variances that they may be ignored. In this 
approximate sense, the original number of variables has been reduced to a few 
linear combinations. The approach used in this paper is the same, but the 
interpretation is somewhat different. Specifically, the first principal component is 
the normalized linear combination of a set of variables with maximum variance. 
The original variables are typically standardized so that the derived weights of series 
with large variances are smaller than they would be if the first principal component 
is obtained from the original variables. 

Suppose a vector X of p components, standardized so that each xj (i =1,...,p) 
has a zero mean and unit variance, has the correlation matrix ¥.° Let B be a p 
component vector such that the sums of squares of 6 equals unity. 


ren yee (1) 


By definition, the first principal component is the normalized linear combination 
of the p variables with maximum variance. The variance of the normalized linear 
combination 6X is, 


E(6'X)* = E(6'XX’B) = B'E(XX’) B = B'XB (2) 


The normalized linear combination 6’X with maximum variance is obtained from 
the vector 6 satisfying 6’B = 1 which maximizes (2). 


Let, ¢ = BXB- ABB - 1) (3) 


where A is a Lagrange multiplier. 
Maximizing 6’ D B subject to #'B = 1 gives a vector of partial derivatives: 


do 
op 


| 


= 226 - 28 = 0 
(4) 


os, = ya = 


For (4) to have a non-trivial solution, (2 - AI) must be singular; that is, \ must 
satisfy: 


(x= AT] =0 (S) 


The solution of (5) will, in general, yield p roots. In some cases, certain \’s may 
be zero, and in others certain roots may be equal. These degenerate cases are of no 


SSee Kendall (8) and Tintner (12). 
6The approach and notation of this section draws heavily on Anderson (1). 
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immediate interest. What is important, however, is that all the roots of (5) are real 
and non-negative. This is a property of positive semi-definite matrices, such as the 
correlation matrix. 

Taking equation (4) and pre-multiplying by 6 gives: 

BGP ANG SeReN (6) 

It follows that if B satisfies (4) and (1), then the variance of 8’X is X. Accordingly, 
to obtain the maximum variance of B’X, one uses the largest root of (5). If A, is the 
largest root, and (1) the solution of (2 - A, I) B =O, then, u; = B'(1) X is the 
normalized linear combination with maximum variance. 

The second principal component is the normalized linear combination BX that 


has maximum variance of all linear combinations independent of U, . Independence 
with U, is: 


E(6'XU,) = E(6'XX'B1)) = 0 


1 
a B'XB (1) aac! eB 


One now maximizes: 
$2. = BXB - AL (BB - 1) - 2VBZBa) (8) 


where A and V are Lagrange multipliers. Performing the partial differentiation gives: 


ae = 93) <I = Dh) See (9) 
Pre-multiplying (9) by 6'(1) gives: 
28'(1) 28 ¥ 2A16'(1)8 y 2VB'(1)2B(1) =a() (9a.) 


From (4), (6), and (7), we know that: 
Ay B'(1) B a Bic) ST Dimas 
and vy = By) ZBa)> 0. 
It follows that (9a.) reduces to: 
2(0) - 2(0) - 2VA, = 0,or 
2VA, = 0 


Therefore, V = 0 and from (9), B must satisfy (4), consequently \ must satisfy 
(5S). Let A(z) be the maximum of Ay, A2,..., Ap such that there is a vector B 
satisfying (Z - A(2)1) B = 0, 6B = 1, and (7). We define Aci) = Ai and repeat the 
above procedure until it is impossible to find a vector B satisfying (1), (4) and (7). It 
is then easily shown that, in fact, \(1) =A1, A(z) =Az,---,A(p) =Ap-” (Providing 
that 2 is of full rank.) It is obvious that the principal components are the 
characteristic vectors of the correlation matrix. 

At this point it should be mentioned that it is not necessary to standardize the 
variables before the characteristic equation is solved. The principal components can 


7See Anderson (1), p. 276. 
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be calculated from either the correlation matrix or the covariance matrix. The 
results are not identical because they depend upon units of measurement. This 
property provides an interesting interpretation of principal component analysis. In 
fact, determining an orthogonal regression is identical to finding the first principal 
component, and like an orthogonal regression, the solution is not independent of 
the units of measurement.® In the next section, results will be given for principal 
components of the standardized variables and these components transformed to the 
original coordinate system. The latter results will correspond more closely to those 
obtained from finding the eigenvectors of the covariance matrix, the closer the 
dispersions of the variables and the more disparate the eigenvalues of the 
characteristic equation.” In most cases, the eigenvectors of the correlation matrix 
and the transformed values are considerably different. Since the variables are 
basically weighted by their standard deviation when they are transformed, 
standardization reduces the implied weights of highly volatile series in the principal 
components. 

Thus, one interpretation of principal components is that it is identical to finding 
successive orthogonal regressions. Equation (3) illustrates another explanation. One 
finds the normalized linear combination 6’ X with maximum variance. This can be 
interpreted as determining the single function which accounts for the most variance 
common to all variables. In other words, principal components attempt to measure 
the general tendency of prices over time. A further explanation, proposed by 
Girshick, has an interesting economic interpretation.'° Suppose the original 
variables consist of a ‘true’ part and a random error. Assuming further that the 
errors have the same variance and are independent, then the linear function which 
has the least variance resulting from the random errors is the first principal 
component. The first principal component also has the desirable property that the 
sum of squares of correlation between the first principal component and the 
original variables is a maximum. Girshick has also shown that the factor loadings (6 
coefficients) are maximum likelihood estimates if the original variables follow a 
multivariate normal distribution. The obvious analogy between “pure’’ price 
indexes and the “‘true’’ component of a set of variables is comforting. 


THE RESULTS 


Principal components were extracted from three sets of price series - the CPI, IPI, 
and Wholesale Price Index (WPI). The CPI and WPI are monthly series from 
1949-1970, and the IPI is a quarterly series from 1947 to 1970. The CPI was 
analyzed at seven and 18 series levels of disaggregation. The CPI was studied for two 
sub-periods: 1949 to 1960, and 1961 to 1970. This was done to study the effects 
of the 1961 revisions of the index. The IPI was analyzed at two disageregations: a 
five and 12 series breakdown. The WPI was analyzed at an eight series 
disaggregation. The CPI was initially seasonally adjusted so that the possibility of 
extracting seasonality as the first principal component would be removed. The 


8See Kendall (8), p. 13-18, and Malinvaud (10), p. 36-40. 
9Malinvaud (10), p. 39. 
10See Girshick (6). 
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seasonal adjustment is in two parts: from 1949 to 1960, and 1961 to 1970. This is 
necessary because, in addition to weight changes in the index in 1961, changes in 
the seasonal character of the index were made. This is particularly true of food 
items where a new method of using seasonal weights was introduced. It is also true 
of non-food seasonal items such as clothing where constant weights are used 
but “...the current practice is to carry forward in each monthly index the price 
recorded for the last month of normal seasonal purchase until the month in which 
normal buying is resumed, at which time the full price change over the ‘off-season’ 
is included in the index.”!* The differences in the seasonal factors between the two 
sub-periods are quite outstanding, even for items like tobacco and alcohol where 
one would expect seasonality to be minimal.'? The IPI is already adjusted!* and 
the WPI was left in raw form since less attention was paid to this index. Finally, the 
Industry Selling Price Indexes were not analyzed because the number of series 
exceeded the capacity of the computer program which solved the characteristic 
equation (5). 

As a first step in investigating the possibility of measuring the common movement 
of prices over time, the correlation matrices of the levels of the three major indexes 
were examined. They are presented in Table VI. Inspection of these matrices 
strongly suggests the presence of pervasive common price movements, particularly 
in the CPI and IPI. Table VII presents the first principal component (eigenvector), 
the first principal component transformed to the coordinate system of the original 
variables, the implied weights of these two principal components, and the published 
weights of the three indexes.’* This table contains a number of interesting features. 
First, the coefficients of the first principal component are surprisingly equal in size. 
This is particularly true for the first principal component of the standardized 
values, but is true to a lesser extent after transformation. Incidental with this 
finding is a tendency for items with large published weights to receive smaller 
weights in the first principal component, and vice versa. What is not apparent from 
Table VII is the large proportion of the series to series variation accounted for by 
the first principal component. In fact, the first principal component accounts for 
97, 98 and 79 per cent of the total variability of the CPI, IPI, and WPI, respectively. 
While this is interesting in itself, particularly that prices at the wholesale level 
exhibit less common movements, indexes constructed from CPI or IPI components 
which account for over 95 per cent of the variance of the original series would not 
differ markedly from the original figures. This is true regardless of differences in the 
weighting of the two series. This suggests that if Statistics Canada is only interested 
in producing indexes which adequately represent price levels, a reasonable 


11See Asimakopulos (2), p. 383. 

12%n an earlier study Asimakopulos (2, p. 385) found an extreme example. For butter, the 
rank correlation between the ranking of the months by the two sets of weights was negative! 

13The implicit deflators are seasonally adjusted not by adjusting the actual deflators, but 
by calculating the ratio of seasonally adjusted current and constant dollar expenditure. What 
effect this method has on adjusting the raw series is not obvious. It is also not clear whether this 
procedure introduces any spurious correlation between the series which would be captured by a 
principal component. 


14 or Table VIland all similar tables, it should be mentjoned that the implied weights of 
either the first or transformed eigenevector are simply the 6's “re-based”’ so they sum to unity 
and thereby conform with the typical concept of weights used in index number construction. 
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procedure might be, for example, to add up the seven sectional indexes of the CPI 
and divide by seven. This type of index number construction conforms well with 
the common defence (of the CPI) by Statistics Canada: that any quantifiable biases 
in the components net out in the aggregate.'> In addition, however, this fact 
illustrates the generality of the CPI. For example, it illustrates the generality of the 
expenditure weights obtained from surveying the “target” group of households. A 
different survey and a different set of weights would most likely produce price 
levels remarkably close to the published figures. However, an index that adequately 
represents price levels is not necessarily the same index one would want 
representing price changes. A major weakness of the CPI is the erratic nature of its 
short-term price changes. 

Table VIII presents the correlation matrices of the three indexes for month-to- 
month rates of change of their component series. The correlations are not high, but 
a sufficient number are significant to suggest the presence of common price move- 
ments. Table IX presents the pertinent information on the three indexes when 
principal components are extracted from the rates of change of the component 
series. The implied weights from this table understandably exhibit more variety 
than those in Table VII. For the CPI, it is notable that the weight for food is halved, 
and the weight for health and personal care is approximately four times the 
published weight. Housing still has the largest weight, but it is less than two-thirds 
of the published weight. Inspection of Table X, where coefficients of variation are 
shown, illustrates that standardizing the variables before taking principal com- 
ponents is one, albeit arbitrary, way of reducing the implied weights of the series 
which are most variable. Housing and health and personal care, items with large 
trends throughout the period analyzed, receive large weights, while food has a 
small(er) weight. What is surprising is the relatively large weight given to tobacco 
and alcohol, items which periodically have reasonably large price increases followed 
by periods where the index remains unchanged. For the IPI, the implied weight for 
personal expenditure is significantly reduced, while the weights for all other items 
are greater than the published weights.'® This fact is in line with the belief that 
changes in the personal expenditure deflator typically lag behind changes in the 
other deflators; consequently one would expect a smaller weight in a principal 
component. At first glance, the WPI displays the greatest disparity of implied 
weights among the three indexes, and the largest differences between these weights 
and those actually published. The implied weight for chemical products is four and 
one-half times the published figure, and the weights for vegetable and iron-products 
are both approximately one-half the actual weights. 

Further insight into the extent to which common price behavior exists in each in- 
dex may be obtained from Table XI. That Table summarizes the proportion of the 
variance of each series accounted for by the first and second principal components. 


15 
See Holmes (7). 

16Note, that the implied weight for imports has a positive sign, rather than the 
conventional negative “weight” from the national accounts. The conventional ‘“‘weight’’ is 
negative because the value of imports is deducted from total expenditure in order to obtain an 
estimate of the total value of domestically produced goods and services. From the point of view 
of an over-all deflator of Canadian expenditure however, one would think that exports should 
be omitted and imports should be added in. 
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The IPI exhibits the most common price patterns by far. The first principal 
component accounts for 55 per cent of the variation of the IPI, but only 30 per 
cent and 29 per cent of the CPI and WPI, respectively. The latter two percentages 
are somewhat surprising. A priori, it might be expected that the prices of goods of 
final demand would have a larger number of similar price changes than those of 
intermediate demand. While the IPI follows this pattern, one would think perhaps 
there would be a greater difference in the proportions of explained variance. In 
addition, examination of the coefficients of variation in Table X illustrates a 
considerably larger variability in the WPI than the CPI, and therefore one would 
expect less common variation in the former series.* ’ 

Furthermore, since the CPI has only seven components and the WPI eight, the 
CPI has a tendency to exhibit a larger portion of explained variance. If there were 
absolutely no common price movements in the CPI and WPI, the first principal 
component would account for 14.3 per cent of the variance of the CPI, and 12.5 
per cent of the variance of the WPI. (This would occur in the degenerate case when 
the correlation matrix is the identity matrix, and all the eigenvalues equal unity.) 
To account for different numbers of disaggregated series comprising an index, a 
reasonable criterion for judging the extent of common price behavior is the ratio 
of the variance actually accounted for, to the minimum in the degenerate case. 
These ratios are 2.1 for the CPI, 2.8 for the IPI, and 2.3 for the WPI. By this 
standard of comparison, the CPI displays the least amount of similar price 
movement of the three indexes. This certainly casts doubt on the widespread use of 
the CPI as an indicator of inflationary or deflationary price trends, since it appears 
that the movement of any one series at a point in time can dominate movements in 
the entire index. 

Examination of the proportion of variance for individual series explained by the 
first two principal components is also given in Table XI. While it may be true that 
the weight given to a particular series is greater (smaller) than the published weight, 
it does not follow that another series which received a smaller (greater) weight will 
have less (more) of its variance accounted for by the first principal component. 
Although the weight given to food is substantially reduced, much more of the 
variation of the food index than for example, health and personal care, is accounted 
for by the first and second principal components. In the IPI, both imports and 
exports have the largest proportion of their variances explained by the first and 
second principal components. Animal and textile products’ variation is well 
represented by the first two principal components of the WPI. 

So far, the discussion has concentrated exclusively on highly aggregated 
breakdowns of the price indexes. A large degree of common price movement would 
be expected among highly aggregated price indexes, because weighting tends to 
reduce random price movements. Another reason for investigating disaggregated 
series is to compare the implied weights obtained for series with widely different 


17Two points should be mentioned: one, since the WPI is not seasonally adjusted, similar 
seasonality among the component series could account for the small difference in explained 
variance; two, comparison of the coefficients of variation in Table IX with the principal 
components in Table VIII shows that generally, the more stable a series, the higher its weight in 
the first principal component. 
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published weights. For example, at the 18-series breakdown of the CPI, food at 
home has a published weight of 23.98 while piece goods has a weight of 0.41. The 
results for the 18-series breakdown of the CPI are presented in Table XII. As it 
happens, food at home and piece goods have approximately equal weights in the 
first principal component! Unlike the weights for clothing at the 7-series 
breakdown, all the clothing series have implied weights considerably greater than 
those actually published. But with these exceptions, the categories with principal 
component weights smaller (or greater) than those published, do so at both levels of 
disaggregation. The implied weights for food, housing, and transportation are all 
less than the published figures, while the weights for health and personal care, 
recreation and reading, and tobacco and alcohol are greater. 

The implied weights for the 12-series breakdown of the IPI are also in Table XII. 
Unlike the CPI, there is little systematic relation between the weights calculated for 
the two levels of disaggregation. The weight for government expenditure for the 
5-series breakdown is greater than that published, but less at the 12-series 
breakdown. The weights for the components of the gross fixed capital formation 
series are substantially greater than the published weights, but the entire category’s 
weight is only slightly greater than that published. The same is true for exports and 
imports. Only personal expenditure, with small weights, exhibits a consistent 
pattern in both cases. 

The pzoportion of the variance of the various series accounted for by the first and 
second principal components is shown in Table XIII. Understandably, a smaller 
fraction of the variance of the CPI and IPI is explained by the first principal 
component at this level of disaggregation. However, the ratio of the variance 
actually accounted for, to the minimum possible in the degenerate case, is 3.4 for 
the CPI and 4.7 for the IPI. By this standard, reweighting the two indexes at a more 
disaggregated level would create indexes which better represent common price 
movements. 

A number of points as to how well the individual series are represented by the 
first two principal components are noteworthy. First, household operation has by 
far the largest proportion of any Series’ variance explained by the first principal 
component, while shelter has only a small fraction of its variance represented. This 
fact is comforting, since there are certain methodological problems inherent in the 
shelter portion of the housing category which render its usefulness practically 
negligible.!® Also noteworthy is the relatively large portion of explained variance 
for the clothing series. Piece goods, an item with a very small published weight, has 
more of its variance accounted for than any other series. Of the seven broad 
categories, transportation has the smallest explained variance, although the specific 
item, reading, has none of its variance accounted for by the first principal 
component. Finally, personal care has much more of its variance represented by the 
first principal component than health care. This is consistent with the fact that 
since October 1969 there have been a number of reductions in the health care 
weights as medicare was introduced in the various provinces. It is not at all clear 


18Specifically, the indexes for mortgage interest and new houses are constructed in weird 
and wonderful ways. See Loyns (9). 
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what effect these changes have on the validity of the health care index, but it 
appears that they may have introduced some spurious stability into this item.’? 

It was mentioned earlier that Statistics Canada reweighted the CPI in 1961, and 
also introduced innovations such as using seasonal quantities in the food category. 
An interesting question is whether the CPI was more stable before or after the 
changes. Consequently, principal components were extracted for the two sub- 
periods, 1949-1960 and 1961-1970. The results for the 7-series breakdown are in 
Table XIV, and are somewhat astounding. The implied weight for food is ostensibly 
non-existent for 1961-1970. The weight for clothing is also much smaller in the 
latter period, while the weight for recreation and reading is much greater. It is not 
surprising that the proportion of the variance of all series accounted for by the first 
principal component is five per cent greater in 1949-1960. This is so because the 
inflationary and deflationary episodes were more clearly defined in the former 
period. It is also reasonable, however, that the changes made in 1961, particularly 
those to food, introduced some instability into the CPI which also would account 
for the smaller proportion of explained variance in the latter period. 

The results for the 18-series breakdown are presented in Tables XV and XVI. The 
weight changes are not as dramatic as those for the 7-breakdown, although some are 
significant, particularly those for men’s wear, recreation, and alcohol. The rank 
correlation between the two sets is not high,0.54, but it is significant at the five per 
cent level. It is interesting that the weights for food at home are almost equal in the 
two periods, but as Table XVI shows over four times the proportion of the vari- 
ance of food at home is accounted for by the first principal component for 1949- 
1960 than 1961-1970. Generally, the proportions of explained variances differ sub- 
stantially between the two periods. The rank correlation for the first principal 
component is an insignificant 0.39. Finally, over nine per cent more variation of all 
the series is accounted for in the first period, further suggesting more instability in 
the CPI after the 1961 revision. 

Till now the discussion has ostensibly examined the indexes as they are published. 
The IPI, of course, is a quarterly index. It is quite conceivable however, that 
implicitly averaging to obtain quarterly deflators would reduce spurious or random 
price changes which exist in the monthly CPI or WPI. To test this notion, principal 
components were obtained from quarterly averages and rates of change of the two 
disageregations of the CPI. The first principal component for the quarterly levels 
and rates of change of the 7-category breakdown are shown in Table XVII. The 
first principal component for the levels and rates of change of the 18-breakdown 
are shown in Tables XVIII and XIX, respectively.?° As it happens, the first princi- 
pal component accounts for 50.42 per cent and 36.38 per cent of the variance of 
the quarterly CPI at the 7 and 18 levels of disaggregation. It follows that the ratios 


19Stability, because any changes in the health index supposedly resulting from weight 
changes were spliced out. 

20One observation worth noting is the similarity of the weights from the first eigenevector 
between the monthly and quarterly data. For the levels, the weights are almost identical at the 
7-breakdown, and at the 18-breakdown the rank correlation between the monthly and 
quarterly weights is an astounding 0.9959! Understandably, this is true to a lesser extent of the 
rates of change; but, for example, the rank correlation between the weights of the 18- 
breakdown is 0.8535. 
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of the variance actually accounted for, to the minimum in the degenerate case, are 
3.5 and 6.5 respectively. These ratios for the 5 and 12-breakdowns of the IPI are 
2.8 and 4.7. As a result, it is certainly reasonable to conclude that the reason the 
IPI exhibits such a degree of common price movement is simply because it is a 
quarterly index. However, this finding doesn’t alter the fact that one should be 
suspect of the ability of the monthly CPI to represent broad, general price 
movements. 

In order to test the validity of using principal components to represent broad, 
general price movements, comparisons were made between the levels and rates of 
change of the three principal components and published indexes. The levels 
(calculated from rates of change) of the first principal component for the CPI, IPI, 
and WPI are presented in Tables XVII, XVIII and XIX respectively. For the levels 
of the principal components, the correlations are 0.9959 between the CPI and IPI, 
0.9605 between the IPI and WPI, and 0.9533 between the CPI and WPI. The same 
correlations for the levels of the published indexes are 0.9967, 0.9562, and 0.9625. 
The slightly higher correlations between the published indexes, (in two cases), is to 
be expected since the published figures supposedly attempt to measure price levels. 
However, the correlations between the rates of change of the principal components 
are 0.6762 for the CPI and IPI, 0.7169 for the IPI and WPI, and 0.2933 for the CPI 
and WPI. By contrast, the same correlations are 0.4225, 0.3832, and 0.2891 for the 
published indexes. The large correlations between the rates of change of the 
principal components of the IPI and CPI, and IPI and WPI, illustrate the value of 
using indexes specifically designed to represent price changes for that purpose, 
rather than using changes in indexes designed to represent price levels. 


AN APPLICATION 


In order to illustrate a use of principal component analysis, Figure 1 presents 
monthly rates of change of the published CPI, and the CPI weighted according to 
the first principal component of the 7-series. The latter index is much more stable 
and shows inflationary and deflationary periods much more clearly than the pu- 
blished index. The deflationary periods from 1953 through 1955 and 1959 to the 
middle of 1962 are very evident. The principal component also indicates that the 
inflation of the 1960s began as early as late 1962 or early 1963, and diminished 
by mid-1969. In Figure 2, the CPI weighted according to the 18-series breakdown is 
shown. This index is even more stable than the principal component of the seven 
component breakdown. Like the latter series, however, the inflation of the 1960s is 
foreshadowed about 1962-1963. In Figure 3, the rates of change of the published 
IPI, and the IPI calculated from the first principal component of the 5-series 
breakdown are given. This principal component leaves little doubt as to when 
inflationary and deflationary periods occurred. Interestingly enough, the inflation 
of the 1960s is not evident until 1964. 

Finally, a specific example will help to illustrate the value of principal 
components. During 1970, the published CPI declined by —0.96 per cent and -2.74 
per cent at annual rates in May and September respectively. There was some 
scepticism about these events because it appeared that the food component unduly 
affected the index. In May, only food declined, while housing, transportation, 
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health and personal care, and recreation and reading increased. In September, 
health and personal care also declined, but housing, clothing, and recreation and 
reading increased. The first principal component of the 7-series breakdown shows 
increases of 1.29 per cent in May and 1.79 per cent in September. The 18-series 
breakdown has increases of 2.28 per cent in May and 2.78 per cent in September. 
These percentages surely represent more adequately the underlying price behavior 
of the economy. Speculating a little on the events so far in 1971, there has been 
some uncertainty on how to interpret the first three months’ increases of 4.78 per 
cent, 5.65 per cent and 3.78 per cent. The principal component is a much clearer 
picture, showing increases of 2.91 per cent, 3.91 per cent, and 3.91 per cent again. 


CONCLUSIONS 


The above analysis indicates that it is indeed possible to reweight the major price 
indexes to better represent common price movements. Examples of such indexes 
for the CPI, IPI, and WPI, are in Tables XX, XXI and XXII. If one wishes to use 
these indexes for analysis beyond 1970, the weights in Table IX can be used. The 
only difficulty will be obtaining seasonally-adjusted series for the CPI. 

Finally, three specific conclusions follow from the above discussions: 

(1) As the various indexes are published, the IPI is the best index for representing 
common price movements. However, this finding can simply be attributed to 
the fact that the IPI is a quarterly index. 

(2) A better perspective on the nature of these similar price movements can be 
obtained by reweighting disaggregated breakdowns of the IPI and CPI. 

(3) The 1961 revision appears to have introduced a degree of instability into the 
CPI, particularly into the food category. In fact, the widespread use of the 
CPI to monitor inflationary price trends should be severely questioned since it 
appears that the CPI is no better than the WPI at representing common price 
movements! 
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TABLE VII 


First Principal Components — Levels 


First Implied Transformed Implied Published* 
CPI (1949-1970) Eigenvector Weights FEigenvector Weights Weights 
Bd ode ieee te ee 0.3798 0.1436 0.3443 0.1340 0.2741 
Housing 2) ode, ae Sas. 0.3813 0.1442 0.3476 0.1353 0.3306 
Ciothing= sears ese 0.1409 0.2651 0.1032 0.1160 
Transportation ....... 0.3784 0.1431 0.3551 0.1382 0.1232 
Health & Personal Care .. 9.3798 0.1436 0.5446 0.2117 0.0411 
Recreation & Reading ... 0.3794 0.1434 0.4386 0.1707 0.0483 
Tobacco & Alcohol .... 0.3743 0.1415 0.2347 0.1069 0.0667 
IPI (1947-1970) 
Personal Expenditure ... 0.4499 0.2012 0.3520 0.1695 0.6180** 
Government Expenditure . 0.4434 0.1983 0.7362 0.3545 0.1690 
Gross Fixed Capital 
Formations. a5) 40 1 ee 0.4480 0.2004 0.4043 0.1947 0.2150 
EXPOLUS ore ocean 0.4487 0.2007 0.2895 0.1394 0.2155 
Inipotts a eee.e.0 eee eee 0.4461 0.1995 0.2949 0.1420 =0:2315 
WPI (1949-1970) 
Vegetable Prod. ...... 0.3634 0.1302 0.2083 0.0800 0.2300 
Animal iProdis. erie 0.3453 O23 7 0.3810 0.1463 0.1600 
Textiles Prod eee eee 0.2051 0.0735 0.1333 0.0512 0.1000 
Wood Prod ae rescss toe 0.3882 0.1391 0.5116 0.1964 0.1500 
lronjPiodiaere fn ee 0.3504 0.1256 0.4148 OEVO 92 0.1400 
Non-Ferrous Prod. ..... 0.3794 0.1360 0.5062 0.1943 0.1000 
Non-Metallic Prod. .... 0.3683 0.1320 0.1898 0.0729 0.0800 
@hemical. Prod: ae)... 0.3914 0.1403 0.2601 0.0998 0.0400 


*These weights are not strictly the published figures. Since October, 1969, the weights 
for health and personal care have been reduced from 6.6 to 4.0. Since the index is calculated 
now out of 98.4, the weights given above are simply the actual weights divided by 0.984. 

** Average of the distribution of GNE (in current dollars) for 1961 and 1969. The weights 
don’t sum to unity because the error and inventory valuation adjustment are excluded. 
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TABLE IX 
First Principal Components — Rates of Change 


Trans- 
First formed Pub- 
Eigen- Implied Eigen- Implied lished 
vector Weights vector Weights Weights 


CPI (1949-1970) 


HOOdRahiiercstee Giese se tee er 0.3534 0.1366 0.5200 0.2048 0.2741 
HOUSING dye sieieiaieisiacs sie ets sacri 0.5247 0.2028 0.2800 0.1103 0.3306 
Glothin ge 49 cecvens) oa ee ue ele ets 0.4094 0.1583 0.3584 0.1412 0.1160 
Transportation 2)... 2.) < --).. 0.3048 0.1178 0.3580 0.1410 O18 2 
Health & Personal Care ....... 0.4084 0.1579 0.3140 0.1237 0.0411 
Recreation & Reading ....... Or2 792 0.1079 0.2564 0.1010 0.0483 
‘(Lobacco sé Alcohol". sce, 0.3075 0.1189 0.4529 0.1784 0.0667 
IPI (1947-1970) 

Personal Expenditure ........ 0.4972 0.2236 0.4150 U1937 0.6180 
Government Expenditure ...... Og. 12 0.1669 0.6576 0.3070 0.1690 
Gross Fixed Capital Formation .. 0.4663 O2097, 0.4490 0.2096 0.2150 
EXPOTrtss ue ee ees she aes spe oes 0.4144 0.1863 O2aa2 0.1331 0.2155 
IPOTtS tee tesa ee) «pepe stony ea) eee 0.4753 0.2137 WES: 0:1565) ~-0.23 Fe 
WPI (1949-1970) 

Vesetablc Prodam cy... ee aru ene 0.3055 0.1126 0.2817 0.1092 0.2300 
AnimaliProdsgiesnd cus te. at eee 0.2825 0.1042 0.4071 0.1578 0.1600 
‘hextile:Prod aa anea.e. 2+) 2) eee 0.4618 0.1703 0.4964 0.1924 0.1000 
WoodtProdaae .0. 3, oat) aay eee: 0.4016 0.1481 0.3037 Ost177 0.1500 
IrOntPrOd Seger sea on. cee ee 0.1934 0.0713 0.1101 0.0427 0.1400 
Non-Ferrous Prod. .......... 0.3536 0.1304 0.5153 O99 7 0.1000 
Non-Metallic Prod. .......... 0.2243 0.0827 0.1096 0.0425 0.0800 
Chemical:Prodg.) sig.n.0 4 = cache 0.4895 0.1805 O3a09 0.1380 0.0400 

TABLE X 


Coefficients of Variation — Rates of Change 


Coefficients of 


Variation 

CPI (1949-1970) 

POOd) Fore oo ec eis ce led c Spe Wee ene ee ee TN a ee 4.2757 
HOUSING Fs Ree hs 40k ee de Sed aren = cs at lee ae ee 1.1166 
Clothing 2 s2eri sie i.e fe kee ee he Coun eo ot ge he 2.9382 
Transportation so: 07 york eset ae eee ee 2.3876 
Health:é& PersonaliCare "7.5.22 me) eee er Pe 1.1883 
Reereation'& Reading 7g. 0 gs oe ee ae 1.6374 
Tobacco &*Alcoholi 3.0, 2 hs22 ter ey home cee eae ee ae 4.4361 
IPI (1947-1970) 

Personal Expenditure, 499.409. eek an: ee eee ee 1.3463 
Government: Expenditure: 5) 7n. ee ee ee ee ee Lili 
Gross Fixed Capital Formation? a )3.0) fee ee ee ee 1.6391 
Exports Bete eh Ses ck ie ve leg e* ee eee ae) ee ae 2.6923 
Timportsirce sete th awe te on Pe cm GR REE oh ce cone ee ee 2.4695 
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TABLE X (Cont’d) 


Coefficients of 


Variation 
WPI (1949-1970) 
WVepetapie: Productss < /¥eiteca.0. Perrin. #. mer cn cn. ie ai, e MULE es. sek Cet ade 11.0184 
AninvalerodQctse.t.. Aer ree, Siw... ALOR. oe Pr ee eee 14.7118 
Lextile- Products sect roneser teres ae eee sae ei eee earn 21.3351 
IW GOCIETOCUCLS Meee 6 oot eee rau ya wir et: ern eee eee SP Oe Sg eae 5.0546 
TrOnePrOgUCTS sere as. c ate Bs 5 cua bh -aolle BOR ls us Rae ecu tes ewe 2.8150 
INGHenEIEOUS: PIOGDCUS “A fows tena coer ai <, Sa eee ce. ie eda ai DR eee 7.8269 
INGIEIME TALICIELOOUICTS eae. oi. Pe Tdi, vc sels Bape oe eis vn aca el aoe amas 4.1592 
CshemucalirrOducts 8.7.2 hs Pehokcs oF a. PEN Roce ee ie ole el ie regs sealers 6.0120 


TABLE XI 
Proportion of the Variance of the Component Series 
Accounted for by the First and Second Principal Components 


First Second 
Principal Principal 
Component Component Residual 


CPI (1949-1970) 


[aferaty Ay A Ss ee) re ce Ae ee eee ee Se OS772 0.4199 0.2029 
FIGUS IND ema Es, See Ekin eh leds va ton nt aos eye 0.4320 0.0007 0.5673 
CIOUTING weterntec. PEAS: tater thet, ve riie adenss 0.3279 0.2143 0.4578 
MP TANSDOTIAION ES  seo0 sce Wen sd se thats wets aes oes 0.1961 0.3750 0.4289 
Health sarersonal. Care: tee. BEM ks 0.2832 0.0044 0.7124 
ReeleATION GEN CadiN? Meetpioe, (Mee ri tio, eae ates s 0.1460 0.0026 0.8514 
POM ACCO cA ICON ar 3). oo eee nes ee at ot es OR i 0.0023 0.7200 
ATISCIICS We were Adieu betel. o Gls) Ghdls 6 teeta ees, ous 0.3002 0.1595 0.5403 


IPI (1947-1970) 


Personal eX pen Citule aia ennai tian tee oy ies ie 0.6146 0.0072 0.3782 
GOvermiunen tok DCNGItUle eee ee ie et eee 0.3804 0.2564 0.3632 
Gross Fixed Capital Formation {2 ..... 4... 0.5784 0.0031 0.4185 
TROLS MCR fete Po Aden re iy a dono outs fn ase nes OF352 0.3759 0.0889 
AIT DOLLS MME emer el hare PN rca eee ¥ rer enc eeel ene ce 0.6604 0.1829 0.1567 
TALIS EY cco Saka ere eet eae nee 0.5570 0.1778 0.2652 


WPI (1949-1970) 


Wege table PIOGUCtSmmrr sista) tte cscevene ole feten sn ores 0.2164 0.1661 0.6175 
PA TIDTALETOCUCE Sete Pecos teas Sots ces Telos, chee een te ine 0.2612 O35 22 0.3876 
Cx (lecPYOCUCIS@ ee PcG. oro ele ea aes eee tee 0.4962 0.1582 0.3456 
WV EMICLPTOCUC SM rEtEs Staite Ses a, sah, San oN se koe 0.3206 0.0571 0.6223 
STOIMELOCUCESaremerwr Getto ones oi eas Fe eed aye 0.0507 0.0901 0.8592 
OIF errOuUSILIOCUCt Saat yeah tk eden cs ea 0.3747 0.1240 0.5013 
Pir MeTALICEETOCUICLS 1.809. u.b -y eeae eels eects teens 0.0655 0.1495 0.7850 
SeNETRICALI LT OGUCtS arate meacncncds shone ht acesnac el emeas 0.4796 0.0033 0.5171 
PAIL SCLICSME tara as- sek cist vanes Scupmec as eae 0.2887 0.1430 0.5683 
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TABLE XII 


First Principal Components — Rates of Change 
Disaggregated Breakdown 


CPI (1949-1970) 


Food at home 
Shelter 
Household Operation 
Men’s Wear 
Women’s Wear 

Children’s Wear 
Footwear 
Piece Goods 
Clothing SenviceS.e, brea a ecete ee ee 
Auto. Operation 
Local Transportation 
Travel 
Health Care 
Personal Care 
Recreation 
Reading 
FRODACCO nal id. abvacs Conch on ano eee ee 
Alcohol 


e © © © © 6 © <@ © 6 6) @ © 6 (6.6 
oko. ia. Fie) @ eo “ol (6 ie Nese 0) ele) meus lene) eure 
© e.@¢ @¢ © © 8 @€ © © « © 
Cele: OS 0 8 ocho ey 6 hoite hey 6016) wenn 
. © © 6 © © © 6 ©. © 6 6 “se 1@ ¢ 

eo © @ © @ -@ @. 6 © ‘© (© « © ‘0 
wet ele 6s, 0: el re! 0 ten ere 16 Ke ste ele 


¢ 6 © © © © & ©. © © @ © eo je 6 6 <e 


ee 2 © © © © © © © © © © ew 8 
© be ie.s-e') 6) e's 2) ee mel 6 
© Je, €) 6 (16 "© (0 “6 ‘6 ‘6 «© ‘© © || 4) (¢) wue ce © 
oe «oo 6 6 @ @ © 6. 6 @ @ “¢ ens) (00 
+s © (© Ue oe. te 6:16, Je 67) 6 fe: iey 6. Ve 
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oe e we 6 © © «© 6 © vila © @ 6 6 «© ‘6 


6, Fee 8 16) ee 8) 68) Oe © Fie Be. 0) oh e. ce 6 


IPI (1947-1970) 


Personal Expend. on Durables 
Personal Expend. on SemiDurables .... 
Personal Expend. on Non-Durables 

Personal Expend. on Services........ 
Government Expenditures 
GFCF — Gov’t Non-Res. Const. 
GFCF — Gov’t Mach. & Equip. 
GECF=sBus, Residy Const). ay 07 oo. 
GFCF — Bus. Non-Res. Const. ....... 
GFCF — Bus. Mach. & Equip. 
Exports 
Imports 


ae 6 © 0: (6) 18 
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oe @ e e@ 2 
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Trans- 

First formed Pub- 
Eigen- Implied Eigen- Implied lished 
vector Weights vector Weights Weights 
0.2524 0.0665 0.3085 0.0811 0.2398 
0.2040 0.0538 0.1032 0.0271 0.1819 
0.4220 0.1112 0.1901 0.0500 0.1453 
0.3467 0.0914 0.2980 0.0784 0.0264 
0.1909 0.0503 0.2266 0.0596 0.0366 
0.2616 0.0689 0.1951 0.0513 0.0142 
0.3262 0.0860 0.3010 0.0792 0.0163 
0.2503 0.0660 0.3719 0.0978 0.0041 
0.2356 0.0621 0.1534 0.0403 0.0122 
0.1718 0.0453 0.1968 0.0518 0.1037 
0.0347 0.0091 0.0756 0.0199 0.0132 
0.0380 0.0100 0.0722 0.0190 0.0051 
0.1877 0.0495 0.1517 0.0399 0.0285 
0.3079 0.0812 0.2161 0.0568 0.0224 
0.2262 0.0596 0.4177 0.1099 0.0112 
0.0137 0.0036 0.0212 0.0056 0.0366 
0.1422 0.0375 0.3086 0.0812 0.0265 
0.1822 0.0480 0.1943 0.0511 0.0396 
0.2952 0.0876 0.2540 0.0775 0.0730 
0.3952 0.1172 0.2899 0.0884 0.0685 
0.3604 0.1069 0.2785 0.0849 0.2390 
0.3137 0.0930 0.0846 0.0258 0.2375 
0.2665 0.0790 0.2185 0.0666 0.1690 
0.2745 0.0814 0.4452 0.1358 0.0360 
0.1409 0.0418 0.4447 0.1356 0.0045 
0.1873 0.0555- 0.3019 0.0921 0.0470 
0.3066 0.0909 0.2207 0.0673 0.0625 
0.2551 0.0756 0.2407 0.0734 0.0650 
0.2625 0.0778 0.2400 0.0732 0.2155 
0.3148 0.0933 0.2598 0.0792 -0.2315 
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TABLE XIII 


Proportion of the Variance of the Component Series 
Accounted for by the First and Second Principal Components 
Disaggregated Breakdown 


First Second 
Principal Principal 
Component Component Residual 


CPI (1949-1970) 


POOdsaLeHOmerm.e).4er eats Wt. eee. ee ts 0.2420 0.1615 US 965 
SENG Le 4 Fe a a re Ae Se eS OO ee en 0.1041 0.1026 0.7933 
Household, Cperation =. ean © eee beeen. eee: 0.5164 0.0017 0.4819 
MeniSiW Cat arate rica. he acest oe ok oe Oe eee 0.3801 O59 0.4620 
VOI CTS) VV Calsar Wok, ook. eee | Seow) Sree eee ere a 0.1442 0.0247 0.8311 
STOTen Si W Calg #.>. eo. B. are ee tre oe: See ae Ce tee ot deter 0.2087 0.0142 07771 
BOOCWEAL Mee mentee. fife te aero pe cc ete hte Cee 0.3224 0.0472 0.6304 
Piece COOUSME tinea: Beer Bele Ps Pere ce ee ah 0.2749 0.3264 0.3987 
ClO GIN PISCLVICCS we wat, A ter en, hes 8s soso bao Oho ws 0.1354 0.0989 0.7657 
ANON OPeratiOn wel pa ameeee as, ofc aceomuns s. ocn eee 0.0904 OFS 2 0.7144 
MOCAMELANSDOLLACION mw, “reat, tee Ls bea sh bees aoa 0.0037 0.0444 0.9515 
RETAVC peer yeacee soo he Ls Be Mts oy va Torgdead cates ee aR 0.0099 0.0105 0.9796 
PAC AL ES Care tee mens, © ore Mod ec Soa wink Geet eee nya Meee oleae we 0.0930 0.0811 0.8259 
Personal Gale wmra: co. poe re ned rat tte Aedes ie 0.2728 0.0076 0.7196 
IEC Ca OM SMe ewer ie Bec sf castes toutes ie <7 ae ontene 0.2651 0.0024 0.7325 
TeCACIN Bnet eit Ss Bee eS lo gre, s BS aR Eee od cera 0.0000 0.0969 0.9031 
[LODaCCO me ek eter e re fe aise a5 Mauls cider easter coe 0.1121 0.1932 0.6947 
ICON Olea cee ny. Wahi ome ay etic Sees ys Gl to een et ea cee 0.1497 0.0048 0.8455 
IA ESS WES. So nc emer cee ees. SOR mae Rena APA ere 0.1906 0.0898 0.7196 
IPI (1947-1970) 

Personal: expend: on Dutables® <9. suse. ots eee 0.3910 0.0104 0.5986 
Personal Expend. on Semi-Durables ........... 0.6548 0.0000 0.3452 
Personal Expend. on Non-Durables ........... 0.5401 0.0000 0.4599 
Pet cOllal EXDeCNUmOl SCTVICES 0 ay. he nae 1. se cos oe 0.3528 0.0126 0.6346 
GFOVeTNING tis DENCIUUILCS an. wecdw. fei bes deo etle goes. O3219 0.0386 0.6395 
GFCF — Gov’t Non-Res. Const. ............. 0.4488 0.0091 0.4397 
GECH Gov t Mach: & Equip: . ../..si-te8. =<. 15 © 0.2078 0.4005 03917. 
uC Peet bUS Res) CONSL. ters. ahs cn ae ees ke exe 0.1877 0.3294 0.4829 
ah Che Bus, Non-Res. GOnst:) cm. t..0 0 es des 0.4300 0.0829 0.4871 
GECGie= Bus. Mach) & Equip. f. 2lec. - itso ese pl ane 0.2940 0.1013 0.6047 
EEX POT CS n ie itt AR eA PO cg os) che bce ewe fee 0.3508 0.1342 0.5150 
IT DOL CS Weer Arwen at Re foe Sake abi c ove yo ne este eis 0.4346 0.1495 0.4159 
AES CLIC Spates, AL Ser, Bea ernie conte SA a feta: tas Je ae taste hots 0.3991 0.1085 0.4924 
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Levels 
Trans 
First formed Pub- 
Eigen- Implied Eigen- Implied lished 
vector Weights vector Weights Weights 
POOC Bre err te tie erro ee eee 0.3799 0.1436 0.3442 0.1339 0.2741 
HOUSINg 2 ee es be ee eek: 0.3813 0.1441 0.3476 0.1353 0.3306 
Clothing vc. 20.02 Se. eee ees 0.3727 0.1408 0.2651 0.1032 0.1160 
‘LransportationS’ ees... & eee... 0.3784 0.1430 0.3552 0.1382 OF123 2 
Health & Personal Care ........ 0.3797 0.1435 0.5446 0.2119 0.0411 
Recreation & Reading ......... 0.3793 0.1434 0.4384 0.1706 0.0483 
Tobacco’ «& Alcohol, . 3.72... 0.3744 0.1416 0.2746 0.1069 0.0667 
Rates of Change 
Trans- 
First formed Pub- 
Eigen- Implied Eigen- Implied lished 
vector Weights vector Weights Weights 
EOOGRR MS ch San a. 20. SR Rei. ey 0.3668 0.1399 0.5406 0.2097 0.2741 
HOUSING H.#. 0 hea est eee ct 0.4614 0.1759 0.3049 0.1183 0.3306 
Glothin ges 27 ewe dis. ee ae 0.4085 0.1558 0.4091 0.1587 0.1160 
‘Lransportation@ee es... eek ce. 0.2969 0.1132 0.2974 0.1153 0.1232 
Health & Personal Care ........ 0.3999 0.1525 0.3121 0.1210 0.0411 
Recreation & Reading ......... 0.3560 0.1357 0.2991 0.1160 0.0483 
PobaccosécrAlcohol” ree ae. Goa 0.3330 0.1270 0.4151 0.1610 0.0667 
TABLE XVIII 
First Principal Component — Quarterly CPI 
18 Breakdown 
Levels 
Trans- 
First formed Pub- 
Implied Implied Ligen- Implied lished 
vector Weights vector Weights Weights 
Foodat Homeiien + er an. ces eee 0.2414 0.0570 0.1832 0.0473 0.2398 
Sheltcraeratn ete eee ne cat ye 0.2413 0.0569 0.2676 0.0691 0.1819 
Household Operation ........ 0.2364 0.0558 0.1187 0.0307 0.1453 
Men SiWeateerir oer te 0.2423 0.0572 0.1774 0.0458 0.0264 
Womens Weal simrur t 8 eo nes 02022 0.0477 0.0966 0.0250 0.0366 
Childrens. W catgas s.r 02219 0.0524 0.0837 0.0216 0.0142 
HOOtWedl ata a). ce ee a eee 0.2426 0.0572 0.2745 0.0709 0.0163 
Piece: GOOGS wear beeen cee 0.2331 0.0550 0.1389 050359 0.0041 
Giathing ServiceSrs..0-e4 4 as 2 0.2400 0.0566 0.2467 0.0637 0.0122 
PLUG CO PCrallOliamem aa Pte hoa 0.2384 0.0562 Ooi) 0.0330 0.1037 
Localslransportations «2 2). 0: 0.2409 0.0568 0.4719 O21219 0.0132 
TREN a Oe ae ern ees ot 0.2356 0.0556 0.1855 0.0479 0.0051 
RlealthGatcme. cant etn ee 0.2385 0.0563 0.3162 0.0817 0.0285 
Personal Care ey seme aces es sesh tee 0.2412 0.0569 0.3054 0.0789 0.0224 
RecreatiOlmimae meta fet) tec eee 0.2398 0.0566 0.2447 0.0632 0.0112 
Reacingaartre er Spier er 0.2392 0.0564 03072 0.0794 0.0366 
Ao DACCO marie. eae ee ce 0.2215 0.0523 0.1758 0.0454 0.0265 
Alcohol eos a oe ees Oe 0.2423 0.0572 0.1492 0.0385 0.0396 
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TABLE XVII 


First Principal Component — Quarterly CPI 
7 Breakdown 


TABLE XIX 


First Principal Component — Quarterly CPI 
18 Breakdown 


Rates of Change 
Trans 
First formed Pub- 

Eigen- Implied Figen- Implied lished 

vector Weights vector Weights Weights 
Foodut Homers.t4. \ ic eee 0.2690 0.0686 0.3202 0.0822 0.2398 
Shelters soak 3b. eee 0.2323 0.0592 0.1200 0.0308 0.1819 
Household Operation ........ 0.3516 0.0897 0.2188 0.0562 0.1453 
Men's:Weary 62 £¢0. 5 1. eee oe 0.3214 0.0820 0.3003 0.0771 0.0264 
Wonrents Weare ft)... s- Seer 0.2129 0.0543 0.2146 0.0551 0.0366 
Children’s Weattl tt. .) Sete | 0.2672 0.0681 0.1923 0.0494 0.0142 
Footwear. > = eee 0.3226 0.0823 0.3489 0.0896 0.0163 
Piece GOddSayi= as 0.1941 0.0495 0.3022 0.0776 0.0041 
Clothing Service]. 0.2860 0.0729 0.1577 0.0405 0.0122 
Auto.Operation: ee eee 0.2543 0.0649 0.2168 0.0557 0.1037 
Local Transportation ........ 0.0599 0.0153 0.1050 0.0270 0.0132 
TECAVEL gw poten ae eae Fe eat eee ae 0.0423 0.0108 0.0599 0.0154 0.0051 
Health Cate ancaees ace sene ie toca 0.1943 0.0496 0.1468 0.0377 0.0285 
Personal Gare, sass capes heer ah 0.3082 0.0786 0.2404 0.0617 0.0224 
REcreatiOniers aes ote ae ae 0.1921 0.0490 0.3721 0.0956 0.0112 
Readini Scie cae eee he eons aes 0.0644 0.0164 0.0945 0.0243 0.0366 
LODACCOT see he ete a eee 0.2063 0.0526 0.3386 0.0870 0.0265 
(AICONO ikea see car eee ke ee ac atten 0.1423 0.0363 0.1450 0.0372 0.0396 
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TABLE XXI 
Implicit Price Index 


First Principal Component — Calculated From Quarter to 
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Quarter Rates of Change 


II Ill IV 
62.99 64.25 66.41 
69.76 D232 73.18 
74.02 73.80 74.84 
76.81 (S49 79.09 
86.98 87.88 87.53 
86.57 86.38 86.09 
86.34 86.93 86.84 
87.23 PAT 87.58 
88.75 89.39 90.58 
92727 93.24 93.61 
94.55 95.06 95.38 
95,07 95.65 96.31 
96.83 97.06 eR: 
98.35 98.65 98.90 
98.91 100.00 100.99 

102.17 102.59 103.06 
103.83 104.56 105.51 
106.74 107.27 107.42 
109.22 110.11 110.96 
113.58 114.22 115.29 
116.57 L772 118.06 
119.95 120.84 122211 
125.30 126.70 1273/4 
129.88 130.27 130.65 
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MARKET POWER AND THE BEHAVIOR 
OF INDUSTRIAL PRICES’ 


By K. Dennis 


INTRODUCTION 


This paper examines the relationship between market power and structural 
inflation. “Structural inflation” refers to the persistent tendency for most prices in 
industrialized countries to drift upwards in a manner independent of the 
periodically severe bouts of inflation that are experienced over the course of the 
business cycle. 

A number of economists have argued that market imperfections attributable to 
the existence of market power account for much short-run price rigidity.’ 
According to this view, resource reallocation is said to come about only very 
sluggishly through the price mechanism in response to changes in supply and 
demand. Furthermore, relative price changes occur largely through the upward 
revision of some prices rather than downward movements of others and this 
produces a continual upward revision of the general level of prices. Schultze, for 
example, has advanced this view with emphasis on the asymmetry of price changes 
to demand pressure although he did not link this hypothesis specifically to the 
degree of market power pertaining to each industry.’ Blair and others have argued 


lWhile the author remains solely responsible for all errors contained herein and for all 
opinions expressed, he would like to express his sincere thanks to Dr. J.G. Cragg, Director of 
Research, Prices and Incomes Commission, for his counsel and support of this project. 

2For a collection of such views, see U.S. Congress, Senate, Committee on the Judiciary, 
Subcommittee on Antitrusts and monopoly. Administered Prices: a compendium on Public 
Policy... Eighty Eighth Congress, First Session, Pursuant to S. Res. 56. Washington, U.S. 
Government Pririting Office, 1963. 

3Charles L. Schultze, “Uses of Capacity Measures for Short-Run Economic Analysis’, 
American Economic Review, Vol. 53, May 1963, pp. 293-308, and Charles L. Schultze, 
‘Recent Inflation in the United States”, Study of Employment, Growth and Price Levels, U.S. 
Congress, Joint Economic Committee, Washington, U.S. Government Printing Office, 1959. 
(Study Paper Nat.) 
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that short-run rigidity arises from the practice of target pricing; firms with 
substantial market power change their prices only very periodically in response to 
long-run trends in standard costs, productivity, and demand in order to achieve a 
target rate of return on capital over the long haul and they are insensitive in the 
meantime to short-run fluctuations in demand and capacity utilization.* 

In this paper, the term “market power hypothesis” will refer to the contention 
that the prices of firms which have substantial market power are less responsive to 
changes in demand and supply than are the prices of firms which have negligible 
market power. The hypothesis is tested on a cross-sectional basis for Canadian 
manufacturing industries for the period from 1961 to 1969. 

The term ‘‘market power” refers here very broadly to the degree of discretion or 
freedom that a firm possesses in its pricing and other decision-making activities. 
Market power has been measured most often by the degree of seller concentration 
pertaining to a particular industry. Crucial to this measure is the notion that it is 
“interdependence” of action among firms within an industry — whether explicitly 
collusive or merely ‘“‘consciously parallel” — that characterizes the behavior of 
firms with market power and that “fewness” of competitors is the principal 
prerequisite for effective collusion. 

In addition to seller concentration, other features of markets and industries have 
been identified as sources of market power: patents, monopoly control over inputs, 
various forms of government regulation; in short, all barriers to competitive entry. 
Aside from being difficult to identify comprehensively, these barriers do not lend 
themselves readily to quantitive expression for testing purposes. Consequently, 
most studies in the past have settled for seller concentration as a single proxy 
measure. 

Seller concentration, especially in the Canadian economy, is questionable as an 
adequate single proxy measure. The measures which are available are not uniformly 
reliable estimates since the data from which they have usually been constructed, 
namely annual Census of Manufactures statistics, do not account for the varying 
ranges of markets applicable to firms operating in Canada. These variations arise 
from both the international and the regional patterns of trade that exist. The 
difficulties are further complicated by the widespread presence of both inter- 
corporate ownership ties and sales and by the arbitrariness of many Census-defined 
industry boundaries which are dictated largely by practical considerations of data 
collection and assembly. 

Quite apart from data and estimation problems, seller concentration might be 
questioned as the single most important source of market power. Effectively 
interdependent behavior might well require the sort of elaborate market sur- 
veillance and inter-firm organization, such as the collection and distribution of 
industry information by trade associations, that only large firms can afford to 
maintain due to the large absolute capital requirements such activities require. 

On the other hand, a firm’s behavior in any one market may depend more on its 
overall financial strength and industrial span than on its competitive position in that 

4A summary statement of this outlook is found in John M. Blair, ‘‘Administered Prices and 
Oligopolistic Inflation: A Reply” Journal of Business, Vol 37, January 1964, pp. 68-81. See 


also A.D.H. Kaplan, J.B. Dirlam and R.F. Lanzillotti, Pricing in Big Business; a Case Approach, 
Washington: Brookings Institution, 1958. 
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one market. The pattern of overall firm strength created through vertical 
integration and industrial diversification, with a consequent diffusion of power 
throughout the firm’s separate spheres of activity, is more readily related to 
absolute firm size than to seller concentration. Given the fairly high degree of 
diversification and intercorporate ownership which exists in a substantial propor- 
tion of Canadian manufacturing, absolute firm size serves as another measure of 
market power. 


A principal objective of this study, in conjunction with the market power 
hypothesis per se, has been to measure and test firm size as an alternative to 
concentration. Ideally, this alternative should be tested at the individual firm level 
of disaggregation. However, both data resources and the comparative purpose of the 
exercise required that the firm size measure be adapted to the industry level, an 
industry average being taken as the measure typical of the individual firms 
comprising each industry. 


The following section describes the sample of industries selected for study and 
the data series and variables employed to explain relative price movements. The 
third section outlines the methodology and data sources used in the construction of 
the two measures of market power. The final sections contain a summary of the 
empirical results and their interpretation. 


SAMPLE AND DATA 


In order to test the significance of firm size and concentration on the sensitivity 
of prices to market conditions, information on price, cost and demand was sought 
at the highest level of disaggregation available in order to get as good an 
approximation to the relevant economic markets as possible. While much 
commodity price information at a five-digit level is supplied by the Industry Selling 
Price Indexes (ISPI),° other data requirements permit only a three-digit and partial 
four-digit coverage of Canadian manufacturing industries.® 


The basic sample consisted of 90 three-digit (and in some instances, wherever 
possible, four-digit) industries chosen because they were covered by the ISPI. Of 
the one hundred-odd industries surveyed by the ISPI for the period 1961-1969, the 
basic sample excluded the following: 

(a) the five industries of the major (two-digit) division, Miscellaneous Manu- 
facturers, 3812 Clock and Watch, 382 Jewellery and Silverware, 3981 Button, 
Buckle and Fastener, 3988 Typewriter Supplies and 3989 Fountain Pens and 
Pencils; 

(b) three small industries, omitted by error, 1391 Macaroni Manufacturers, 328 
Boatbuilding and Repairs and 3791 Printing Inks; 


SCanada, Dominion Bureau of Statistics, Industry Selling Price Indexes, 1956-1968. 
Ottawa, Queen’s Printer, 1970. DBS 62-528. and Canada, Dominion Bureau of Statistics. Prices 
and Price Indexes. (Monthly) DBS 62-002. 

In a cross-sectional study similar to this, ‘‘Business Pricing Policies and Inflation 
Reconsidered’”’, Journal of Political Economy, Vol. 74, April 1966, pp. 117-87, L. Weiss 
encountered the same limitation with U.S. data although he reports similar results between 
concentration and price at the five-digit level where no other data is available. 
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(c) the seven four-digit industries comprising 101 Slaughtering and Meat Processors 
and 105 Dairy Factories, in order to match Census Data available only at the 
three-digit level. 

Together the 90 industries constitute approximately three-quarters of Canadian 
manufacturing activity measured by value added. Excluding the Miscellaneous 
division, 15 of the remaining 19 major divisions are well represented by coverage in 
the ISPI of more than 60 per cent of the 1964 sales. Since the ISPI is geared to 
industries with high product standardization, the four divisions with rather low 
coverage consist mainly of industries with small and numerous firms producing 
largely customized products: 7 Clothing (38 per cent), 11 Printing and Publishing 
(0 per cent), 13 Metal Fabricating (28 per cent), and 14 Machinery (22 per cent). 

The industries comprising the basic sample and the percentage coverage by major 
division are set out in Tables XXIII and XXIV respectively. 


TABLE XXIII 


Firm Size and Concentration Estimates, 90 Industries 


SIC No. INDUSTRY Cc 1964 Cf 1967 FS1967 VS 1968 
101 Meat Processors .....:..5. 40.1 25 1772.5 
103 Poultry) ots eee 29.6 32.6 75 252.4 
105 Dairy. Bactotiess.s.0-5 ee 286.6 88 1184.6 
107 Process, Cheese 2") 4g au eee 25 4.0 790 96.8 
Put Fislh Products oe. eee 82.9 lee 56 324.6 
112 Fruit & Vegetable Canners ... 46.2 42.2 158 509.9 
123 Feed Manufacturers ....... 240.3 383.4 48 513.3 
124 Flour: Mills> ¢ oc ee ee ee 4.2 3.7 141 D21E 
125 Breaktast Cereals) 06 ee ee 1.9 2.0 466 52 
128 Biscuit Manufacturers ...... 6.1 6.5 196 125.1 
129 BakerieSsci-a i ee 304.7 271.8 42 484.1 
131 Coniectionery. >. ee Zi 15.0 305 221-5 
133 Sugar Kelinerics gas 2 eat ee Wp 3.7 86 epee. 
135 Vegetable OiliMills® ee 15 25 615 94.0 
1392 Miscellaneous Food ....... 41.0 41.7 488 676.8 
141 Sof Drnkse ea eee 05.4 69.8 191 305.4 
143 Distilleriess ly (a) Ae eo 6.1 4.0 623 300.6 
145 Breweries ¢.sesc8- ee 2.9 3.0 274 349.3 
147 Wineries se- Leen: oe) eee ae ee 4.6 531 $75 30.9 
153 Tobacco Products s-aaa eee [2.5 eee 25 1399 3310) 
161 Rubber Footwear: u.). 2. VH 4.0 200 34.9 
163 Rubber Tire & Tube ....... VH 4.0 2263 323.4 
Lig2 Leather Tanneries 7.0 Say. 14 63.3 
174 Shoe Kactoriesa ) eu.c tne 70.9 72.0 49 23 tel 
175 Leather Glove .......... 14.4 15:7 0 15.6 
183 Cotton Yarn & Cloth” oe a (2.5 eH 4.8 208 297.2 
193 Wool:YarniMillsm yee. eee 10.4 6.3 60 24.0 
197 Wool Cloth Mills a.m 24a Aha | 1355 13 106.5 
201 Synthetic Lextiles= wos. 0 7.0 16.6 1067 454.2 
242 ‘Thread’ Millstes sore eee 5.6 4.1 142 19.1 
213 Cordage Sa wince en eee 4.1 4.8 367 17.6 
216 Carpet;Malc) Rug pe aera 5.4 10.8 367 136.2 
219 Linoleum & Coated Fabrics 5.6 (ey 702 44.7 
pi Cotton & Jute. Bag 22. 2... 10.8 13.6 16 28.7 
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SIC No. 


231 
239 


2431 
247 


2a 
2513 
252 
2541 
2542 
256 


261 
264 
266 


271 
272 
2731 
2732 
2139 
274 


PALM 
292 
294 
295 
296 
297 
298 


305 
306 
307 


aati 


323 
325 


331 
SIP, 
334 
336 
33h 
338 
339 


341 
343 
345 
347 
348 
3511 
3512 
3561 
Shy 


3651 
3652 
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TABLE XXIII (Cont'd) 


INDUSTRY 


Hosiery: Mills gre eee eee, 
Other Knitting Mills ....... 


Men’s Clothing Factories .... 
Hat cap sod. eemeaiatc Rete: 


SHIT OLE AVILES meester 
Sawmills & Planing Mills 

Veneer & Plywood Mills .. 
Sash, Door & Other Millwork 
Hardwood Flooring ....... 
Wooden Box Factories ..... 


Household Furniture ...... 
Office Furniture ......... 
Other Furniture’ 12.5... 2 see 


Pulp! sé Paper Mills. =... 1. 
AspiialROoling sec...) weer 
Folding & Set-up Box ...... 
Cormupgated: BOX. e.n.e4scn ae or 
Paper Bap metas ete Gate to) css 
Other Paper Converters ..... 


Iron & Steel Mills ........ 
SteeliPipe scal ubem 0. -2. er 
TLOMPOUNCLICS ta prea enc es ee 
Smelting & Refining ....... 
Aluminum Rolling, etc. ..... 
Gopper Rolling, etewve. i. 
Other Metal Rolling, etc. 


Wire & Wire Products ...... 
Hardware, Tool & Cutlery 
Heating Equipment ....... 


Agricultural Implements 


Motor Vehicles -......... 
M. V. Parts & Accessories . . 


Small Electrical Appliances ... 
Major Appliances ........ 
Household Radio, TV ...... 
Electrical Industrial Equip. ... 
Atl elicsaee a ack. eect ci thetoke Baas 
Electric Wire & Cable ...... 
Misc. Electrical Products 


RSC EN ta (eects eee sere Ore 
Lime reeet eee 5 oleh easter ts 
Gypsum Products ........ 
Concrete: Products=. 4° s'>.... 
Ready-mix Concrete ....... 
Clay Products (Domestic Clay) . 
Clay Products (Imported Clay) . 
Glass Manufacturers ....... 
(A OPASiVeS = ce eres: our eee ete es 


Petroleum Refining ....... 
Lubricating Oils & Greases ... 


Mixed Fertilizers = >... . 31. 
Plastics & Synthetic Resins ... 


Cc 1964 


D209 
720 


158.0 
41.7 


13:1 
PTA) 
14.4 
204.5 
8.4 
24.4 


258.0 
14.1 
104.8 


[6.5] 
1.5 
28.1 
[3.8] 
13.7 
42.7 


FL 


FL 


FH 


ry 
aogene™) 


Cf 1967 


63.6 
71.4 


161.5 
38.3 


14.5 
25956 
18.3 
187.1 
8.9 
25.8 


25100 
14.5 
113.6 


15.8 


FS 1967 


135 
66 


43 
0 


188 
141 
487 
0 
214 
28 


9 
DENG | 
0 


1032 
870 
S21 
20 

1435 
346 


1371 
928 
634 

1214 

2353 
662 
834 


336 
127 
oe 


sh 


5686 
1289 


983 
2096 
3068 
1455 


VS 1968 


105.4 
ZL 


441.2 
24.7 


43.6 
1179.6 
289.4 
Pag hips 
21.8 
46.7 


ny Fal 
ee 
216.2 


2446.9 
58.6 
166.5 
240.0 
170.1 
340.0 


1367.1 
270.7 
186.2 
932.6 
205.9 
274.9 
146.8 


387.6 
242.1 
114.9 


270.1 


3002.3 
1193.8 


142.5 
293.5 
207.5 
433.4 

60.2 
S23: 
Pag (ea 


150.8 
139 
23 

201.6 

261.3 
48.9 
39.6 

131.3 
60.3 


1621.9 
SS, 


78.2 
167.6 


ay! 


TABLE XIII (Cont’d) 


SIC No. INDUSTRY Cc 1964 Cf1967 FS1967 VS 1968 
374 Pharmaceuticals & Medicines . . 31.1 28.3 351 325.6 
375 Paints: Vatnistimesms eee ee 23.0 Dpes 1305 235.9 
376 Soap & Cleaning Compounds. . 7 S27 1472 240.4 
378 Industrial Chemicals ....... [1.4] FH hel 5223 847.0 


Note to Table XXIII: Cc 1964 is Stewart’s’ estimate of “firm”? (company) concentration, 
where available. Bracketed numbers and accompanying letters indicate where Stewart chose the 
1962 DBS employment survey in preference to his own 1964 estimate. Cf 1967 is the estimate 
of firm concentration described above, incorporating information on inter-corporate ownership 
for 1967. FS is the firm size estimate (in millions of dollars) described above. VS 1968 is Value 
of Shipments of Goods of Own Manufacture for 1968, serving as an indication of the relative 
size of each industry. 


TABLE XXIV 
Proportion of Manufacturing Major Divisions 


Covered by 90-Industry Sample 


1964 Value of Per Cent 


Major Division Shipments Coverage 
($000,000’s) 

Ie. Hood and' Beverage 7... sk ee ena ee ere een (pd Be, 100.0 
2 ELODACCO gt ros. 5 tte can eee a ee ee a ene eee 348 71.9 
Se RUDDEL ee 2 rane Vee ee eee ee ee ee ne ee eee 426 62.9 
4: Leathers 2 cco c=. ot el ee oe ae ee nee 328 80.9 
SS TeX tiles tect sas eras ee eee ee eres i Pe ee ie eee 1,204 80.4 
6 Knitting Mills re. eae neat ke en en on ae ees ZVT 100.0 
‘Tee Clothing Grae: < .' poker te cetera Renee Renn mee 991 38.4 
SB. CWOOd ree edocs se ee Cees eae ceeds ree heey, eae 1,395 93.9 
OPFurnitureand Fixtutes ae) cts. teen ete eee 470 96.5 
10; “Paper.and ‘Allied > pine ctor ee. cer ee ee a 25702 100.0 
Pi) Printing’and;Publishinge 0.2 eee ee ee ee 983 0.0 
12; Primary: Metalsie’.) > seam. cect etee ctu eee ee ree 2,546 100.0 
13eeMetal:Fabricating=se) at. <0. etree eee ee 2,137 28.5 
14° Machinery ie ts ee, nace Ree te eo ke ore 1,077 22.6 
{SR iansporta om Equipment es.nce.a nee ate re ee 3,197 13! 
16;,Electrical Productsi#.4..-0. 5-1-8008 atc ae eee eee 1,703 76.4 
L72 Non-metallic Minerals 2.02.0. e eee eee ee 918 79.2 
18). Petroleunrvand.Coal¥e.9.) 1.00) .a- 8 eee eee eae 1,419 98.5 
19. ‘Chemicalssieeer. te coe cea eee ee eer ee 1,798 79.4 
20): MiscellancOuse.. 23 ve a ce ee an ee ee eee ee 7195 0.0 
30,856 76.4 


In the initial selection of the sample a decision had to be made as to whether 
price would be studied (a) on a time series basis for each industry and then price 
sensitivity over time related to the market power variables or (b) on a 
cross-sectional basis to determine the sensitivity of relative price movement over 
different periods of time. The latter approach was adopted in order to obtain as 
large a sample as possible using Census of Manufactures data. 


7Max D. Stewart, Concentration in Canadian Manufacturing and Mining Industries. 
Background Study to the Interim Report on Competition Policy. Ottawa, Economic Council of 
Canada, 1970. 
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Even though time series data provide a better range of alternative measures of 
demand pressure and more reliable series for wage levels, the number of industries 
for which such data were available was felt to be too small to test the market power 
hypothesis adequately. On the other hand, Census data limit the test of short-run 
price behavior to a rather lengthy “short-run” period. Furthermore, Census data 
pose serious limitations as to the range and quality of explanatory variables. These 
will be discussed shortly. 

The nine series described below, collected by establishment on a calendar year 
basis, were obtained from the various individual industry publications released 
annually by Statistics Canada as part of the annual Census of Manufactures. Most of 
the data for 1969 were obtained from the preliminary industry publications. Un- 
fortunately, the 1960 SIC change precluded study of the Canadian experience prior 
to 1961, necessarily limiting the analysis to a period of almost uninterrupted 
expansion in manufacturing activity as a whole. Therefore, the cyclical character- 
istics of price during a sustained recession have not been studied in this paper. 

The nine basic series selected from the Census to generate a model of relative 
price movement are described and evaluated briefly below: 


VS Value of Shipments of Goods of Own Manufacture:— Probably the most 
reliable series, this includes revenue from all manufacturing activity including 
sales and distribution, net of excise and sales taxes. It does, however, exclude 
sales revenue of imported goods and revenue from other transactions involving 
finished goods. 

VI Net Change in Value of Inventories of Semi-finished and Finished Goods:— 
This item is reported as a book value and there is some doubt as to whether 
this series can be deflated by the ISPI to yield a corresponding quantity series. 
Inventories might be reported at market value or at cost or more likely some 
intermediate value which would include an imputed labor and/or capital cost. 

RM Raw Material Purchases:— Including fuel and electricity costs, this series is 
described by the Census as comprising only those material purchases actually 
used in manufacturing activity, that is, it is a cost-of-goods-produced concept, 
presumably excluding all material purchases not actually employed in 
manufacturing activity during the annual period in question. 

PE Production and Related Workers:— This series refers to manufacturing activity 
only, including warehousing but excluding transportation. As an annual average 
it avoids gross errors due to seasonal and cyclical fluctuations in that it is a 
simple average of the number of workers on payroll during the last pay period 
of each month of the calendar year. However, the reliability of this series is 
uncertain due to the problem of employee turnover during the month. 

PW Production Wages and Production Man-hours Paid:— These two series refer to 

MH the previous employment series and should together provide a fairly reliable 
measure of hourly earnings, free of the seasonal fluctuation and turnover 
problems. 

TE Total Employees:— In addition to PE, this includes three other groups: sales 
and distribution, office and administrative, and production employees in 
non-manufacturing activity. It excludes a small category, working owners and 
partners. The first two sub-totals should be relatively free of turn-over 
problems. It is described vaguely by the Census as being corrected for part-time 
or seasonal employment. At best, TE should provide a crude estimate of annual 
average income levels in conjunction with the following series. 

SW Salaries and Wages:— This series applies to the above employment total, 
likewise excluding the small category, withdrawals of working owners and 
partners. 

VP Value of Production of Manufacturing Activity:— This series is defined by the 
Census as the sum VS — VI. By definition this is equivalent to VA — RM where 
VA is Value Added from Manufacturing Activity. (Strictly speaking VP = VS — 
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value of the net change in inventories, which may well be different from the 
net change in the value of inventories (VI).) 


From these series and the ISPI, measures were sought for (1) the wage level, (2) 
labor productivity, (3) unit material costs, and (4) demand pressure. 

The problems posed by Census data arise from two principal features. First, there 
is no independent quantity series for either sales or production and no independent 
deflator for either VS or VP. Therefore, the dependent variable itself must be used 
to construct at least two of the four variables. Second, since no series for orders 
is collected on a comprehensive basis at the three and four-digit level, the 
orders-shipments relationship must be abandoned as a measure of demand pressure 
in favour of the shipments-production relationship. Moreover, while VS can be 
deflated validly by the ISPI to construct a quantity-sold index (QS), the ISPI is not 
clearly the most appropriate deflator for VP since the latter consists of the sum of a 
revenue series and a book value series. 

In short, several awkward choices must be made as to the most reliable estimate 
of each of the four indicated variables. The most obvious alternatives are the 
following: 


Wage Level 

(a) AWS = SW/TE Average annual earnings per total employee has the single 
advantage of comprising all labor costs but has two defects. Uncertainty as to 
its reliability arises from the employee turnover problem, especially for the PE 
component. Moreover, AWS could conceivably decline even when annual wage 
levels for both production and all other employees rise. This apparent anomaly 
reflects the effect of the rise in the PE/TE ratio with high capacity utilization 
since annual earnings of production workers are typically well below the average 
for all other employees. 

(b) AHE = PW/MH Average hourly earnings of production workers should provide 
a good estimate of the wage rate for this group of employees. However, its 
significance for price will vary from industry to industry since production wages 
and workers constitute a varying proportion of total wages and employees for 
different industries. 

(c) APW = PW/PE Annual earnings per production will have the same varying 
significance as does AHE with the additional drawback that it will be sensitive to 
both employee turnover and fluctuations in average annual man-hours (MH/PE). 
AHE, therefore, is far superior. 

(d) AOW = (SW — PW) / (TE — PE) Annual earnings of employees other than 
production workers should provide a good complement to AHE since most of 
the employees in this residual group will be paid on an annual equivalent scale 
and should be less subject to turnover. Unfortunately, man-hours and wages for 
hourly-rated employees in this group are not available. 


Unit Material Costs (UMC) 

A factor material cost index (FMC = RM/material input) would be much 
preferable to a unit material cost index (UMC = RM/output) since UMC will be a 
function of both FMC and productivity. Census data on quantities of individual 
material inputs are too sketchy to provide an estimate for total material inputs. 
Published input-output tables for the Canadian economy are not disaggregated 
appropriately at the three-digit level to be adapted to this study. Without a material 
input index, FMC could not be derived from RM. 

Therefore, the analytically weaker UMC was employed. UMC was defined as 
RM/QS rather than RM/QP (where QP is VP deflated by ISPI) since QS is the more 
reliable estimate of volume even though QP is conceptually the more appropriate 
measure of output applicable to RM. 

As defined, UMC sets a revenue concept against a cost-of-goods-produced 
concept. To avoid this difficulty, one alternative would be to assume that inventories 
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are valued only at material cost so that (RM — VI) becomes the material 
cost-of-goods-sold and UMC would then be defined as (RM — VI)/QS. 


Lahor Productivity (LPD) 

As in the case of wages, several possibilities offer themselves here. QS/MH or 
QP/MH may seem obvious choices but both VS and VP refer to total manufacturing 
activity whereas MH applies only to production. While both QS/TE and QP/TE 
suffer from the uncertainty of the turnover problem in the PE component of TE, 
they do have the advantage of setting two total manufacturing concepts against one 
another. Again QS was chosen over QP for estimation reasons. 


Demand Pressure (DPR) 

Other than two rather weak proxies for capacity utilization (actually labor 
utilization), MH/PE and PE/TE, the only viable measure for demand pressure offered 
by Census data is the shipments-production relationship. Demand pressure can be 
defined very simply as DPR = VS/VP. DPR should be positively related to price on 
the following set of assumptions: (1) During periods of slack demand, firms will not 
cut production back as much as sales volume in order to avoid excessive unit fixed 
and operating costs associated with low capacity utilization and low productivity. (2) 
During periods of high demand pressure, when firms approach or reach full capacity, 
they will meet current orders by drawing on inventories rather than incur increasing 
unit costs at or beyond capacity. 

Admittedly, VS/VP is a very simple and naive measure of demand pressure, 
being a variant of the inventory/sales ratio in the form (VS/VS — VI) and being 
equivalent to QS/QP. The by-now familiar problem of QP as an estimate of output 
arises once more. If inventories are valued at material cost only, then VS/VP should 
be positively biased with respect to the degree by which price increases exceed unit 
material cost increases. If unit material cost increases exceed price increases, the 
statistical significance of DPR for price will thereby be weakened. A similar pattern 
will apply to unit operating costs if inventory values also include an imputed labor 
cost. 


To summarize, the four variables selected for the price model are: 


AHE = PW/MH AOW = (SW — PW)/(TE — PE) 
as an additional variable in one 
instance 

LPD = QS/TE 

DPR = VS/VP 

UMC =RM/QS 


The performance of these and a few other alternatives in the explanation of 
relative price movements is assessed and described in section four along with results 
of the two market power variables. The methods followed in deriving measures of 
firm size and concentration are outlined in the following section. 


FIRM SIZE AND CONCENTRATION 


Variables for firm size and concentration were constructed with data for the year 
1967 in order to make use of existing information on intercorporate ownership. 
The two measures for this one year were used as explanatory variables for the entire 
nine-year period studied, on the assumption that these two features of industrial 
structure will remain relatively fixed over the period. Evidence to be cited in later 
pages suggests that concentration is fairly stable. While most firms will have grown 
significantly over the nine years, either internally or through merger, the relative 
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positions of the industry averages will not have changed very much in most 
instances. 


Since some of the concepts employed in estimating concentration are also 
appealed to in the discussion of firm size, the former measure will be examined 
first. 


Concentration. The annual Census of Manufactures supplies data on value of 
shipments stratified into several establishment size classes, indicating for each class 
the number of establishments and their total sales. These statistics have been 
published for most three and four-digit industries at the national level only, subject 
to the disclosure provisions of the Statistics Act, and only for as recently as the 
1967 census. 


Together with accompanying lists of establishments classified to each industry, 
these data provide a rough and ready basis for estimating establishment concen- 
tration (Cp) and “company” concentration (Cc) for each industry. Establishment 
concentration might also be termed “plant” concentration. Concentration is 
defined as the number of the largest establishments (or plants, companies, firms, as 
the case may be) required to account for 80 per cent of an industry’s sales. 


Stewart has estimated plant concentration ratios for 181 three and four-digit 
industries using 1964 shipments data.® Following the methodology of Rosenbluth’s 
earlier study of 1948 data,’ Stewart’s estimate of Cp is a simple average of the 
upper and lower limits of establishment concentration as set out by the constraints 
imposed by establishment numbers and sales within each size class and by the 
values (measure in value of shipments) of the size class boundaries. 


Stewart also estimated company concentration, Cc, or what he terms “firm” 
concentration, by first determining the number of multi-establishment companies 
in each industry by the legal criterion of company name and by then assuming that 
all establishments belonging to multi-establishment companies also belong to the Cp 
group of establishments.’° The credibility of this simple assumption will vary from 
industry to industry but, given that there is no information on individual 
establishment market shares, this seems to be the only viable course to follow. 
However, his estimate of Cc was checked against an unpublished DBS survey of 
employment by company for 1962 and in several cases, where the discrepancy 
between them was large, the latter measure was chosen in favor of his own 
estimate. His values for Cc were grouped into five broad ranges. Wherever the two 
measures did not fall into the same range, he simply indicated the DBS range in 


8Stewart, Concentration in Canadian Manufacturing and Mining Industries, For a discussion 
of his methodology, see pp. 78-83. 

9Gideon Rosenbluth, Concentration in Canadian Manufacturing Industries, a Study by the 
National Bureau of Economic Research, New York. Princeton, Princeton University Press, 
1957. (National Bureau of Economic Research, General Series No. 61) 

10If Cp is establishment concentration, Mp the total number of establishments belonging to 
multi-establishment companies, Mc the number of multi-establishment companies, then (Mp — 
Mc) is the number of ‘‘additional’’ establishments belonging to the Mc group and company 
concentration, Cc, then becomes Cc = Cp — (Mp — Mc) on the assumption that all Mp belong to 
the Cp group. (If the assumption is not correct, one could get negative Cc by chance.) 
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order to preserve the confidentiality of the employment survey. Stewart’s ranges 
are indicated below: 


Cc Range Cc Description 
Up to 4 Firms Very High 
4 to 8 Firms High 
8 to 20 Firms Fairly High 
20 to 60 Firms Fairly Low 
Over 60 Firms Low 


Stewart’s values for Cc, where applicable to the 90 industry sample, are listed’? in 
Table XXIII. 

As part of the present study, a similar estimate of firm concentration was made 
for the 90-industry sample with 1967 shipments data. Firm concentration, Cf, in 
contrast to Cc, accounts for intercorporate ownership where this occurs within an 
industry. The 1967 edition of Inter-Corporate Ownership,'? assembled under the 
provisions of the Corporations and Labor Unions Returns Act, contains coverage 
of most large manufacturing firms in Canada. It was used to trace and record 
ownership ties involving “‘large’’ parent companies, that is, parent companies whose 
consolidated assets in 1968 exceeded $100 million. 

To arrive at an estimate of firm concentration, first Stewart’s methodology was 
employed to derive Cp for 1967. In 57 of the 90 industries, his simple assumption 
proved feasible in the calculation of Cf with the difference that multi-establishment 
“firms” rather than companies were enumerated.'* For three industries — 161 
Rubber Footwear, 163 Rubber Tires and 3561 Glass Manufacturers — where 
shipments stratfied into establishment size class were not available, the 1962 DBS 
employment survey was used as a basis for assigning a value for Cf. in each of these 
cases the total number of establishments and firms is rather small at any rate and 
the operative choice was between a High and Very High rating. 

However, in the remaining 30 industries Stewart’s simple assumption had to be 
abandoned for a somewhat more complicated procedure because the number of 
establishments belonging to multi-establishment firms within the industry exceeded 
the Cp estimate, a clear violation of the assumption mentioned in footnote 10. 
Given the present form of disclosure of sales data into very broad groupings, any 
estimate of firm concentration is bound to be at best a rough and ready 
“guesstimate’’. The most appropriate method to follow, therefore, seemed to be to 
calculate several estimates for each industry under a set of three different 
assumptions as to the market shares of firms within each industry, and then to take 


111¢ should be noted here that in two cases, 101 Slaughtering and Meat Processing and 105 
Dairy Factories, Stewart’s estimates were made at the four-digit level only, while in three other 
cases, 161 Rubber Footwear, 163 Rubber Tires, and 3561 Glass Manufacturers, Census data 
was Stratified at the two-digit level only for Rubber Products and at the three-digit level only 
for Glass Products. In these cases, only the DBS employment estimate is indicated by the 
relevant range. 

12Canada, Dominion Bureau of Statistics. Inter-Corporate Ownership, 1967. Ottawa, 
Queen’s Printer, 1969. DBS 61-508. 

13In other words, Cf is defined as Cp — (Mp — Mf), where Mp is now the number of 
establishments belonging to multi-establishment firms and Mf is the number of the latter group 
of firms. 
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a simple average of these as a final estimate in order to avoid gross errors that might 
be made under any one of them alone. in effect, the three assumptions simply 
meant ordering firms from largest to smallest according to three criteria: (1) the 
number of establishments they operated within each industry, (2) the asset value of 
the parent company, and (3) the asset value of the parent company weighted by the 
number of establishments enumerated under (1). In conjunction with the Cp 
estimate, these three orderings were then used to determine the estimated number 
of largest firms required to account for 80 per cent of sales. In addition, since the 
number of establishments belonging to multi-establishment firms exceeded Cp, the 
above procedure was repeated using the upper-limit value of Cp as the basis for 
calculating Cf. Finally, these six separate estimates were averaged to yield the final 
estimate value for Cf. In most instances, the six estimates were closely bunched 
together and the principal effect of the method was to weaken the effect of a few 
aberrations created by one of the six assumptions. 

The 1967 final estimate of Cf is set out alongside Stewart’s 1964 estimate in 
Table XXIII. A brief comment on the comparison is in order here. Given the crude- 
ness of the raw data and the naiveté of the estimating procedures, the two estimates 
are surprisingly close in most cases. Of course, one would not expect concentration 
to change a great deal in a three-year period. Using Stewart’s classification, the 
distribution of the two samples is indicated in Table XXV. 


TABLE XXV 


Distribution of ‘“‘Firm’’ Concentration Estimates 


Stewart’s 1967 85 Comparable 
1964 Sample Industries 
Sample 1964 1967 
(number of industries) 

Very Hight aie oe cee 26 20 1 18 
High Skee a ce ea a eee te eee 42 21 25 20 
Fairly: High's. ey sq eto dee eee 47 18 ii 18 
Fairly:Low “hace is enti eee 35 15 17 14 
LOW JR eeusy scene a: en a eee 31 16 13 15 
otal et wove. . tear see am eee te, 181 90 85 85 


The 90-industry sample contains a somewhat greater proportion of highly 
concentrated industries than Canadian manufacturing as a whole. Nevertheless, it 
displays a fairly even distribution of industries throughout the five ranges. Of the 
85 comparable industries from the two samples, 20 moved from one range to 
another. Seven of these could be described as borderline cases. In four, both Cf and 
Cp declined markedly from 1964 to 1967 (201 Synthetic Textiles; 216 Carpet, Mat 
and Rug; 231 Hosiery Mills; and 348 Ready-mix Concrete). Only one industry, 193 
Wool Yarn Mills, moved into a higher range due solely to the change in Cp, while in 
only two, 131 Confectionery and 143 Distilleries, was the move into a higher range 
due to the effect of accounting for intercorporate ownership. Of course, this fact 
takes no account of movement within the very broad lower ranges. The fact 
remains, though, that accounting for intercorporate ownership does not alter 
radically the estimates obtained. The presence of multi-establishment firms is 
considerable but most multi-establishment firms within a given industry are single 
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companies. The vast majority of intercorporate ties involve either (1) establish- 
ments operating in different industries or (2) Canadian subsidiaries of non-Canadian 
parent companies which do not manufacture in Canada themselves. Neither of these 
types of ownership ties will affect concentration at the three and four-digit level. 
These facts only serve to underscore the need for an alternative measure of market 
power arising from the industrial span of large firms. 

Only six other industries appear to have moved from one range to another, but in 
each case this is due to the fact that Stewart chose the DBS employment estimate 
over his own. Included in this group are 153 Tobacco Products; 183 Cotton Yarn 
and Cloth; 271 Pulp and Paper Mills: 357 Abrasives; 3651 Petroleum Refining; and 
378 Industrial Chemicals. It is generally recognized that concentration of 
employment understates concentration by sales. Actually, in four instances 
Stewart’s 1964 estimate is closer to the 1967 estimate than is that by DBS. 

Firm Size. Total assets (at book value) were chosen to measure firm size in 
preference to, say, sales or employment because a firm’s assets best indicate its 
overall financial strength and productive capacity, subject of course to the vagaries 
of valuation. Employment is unsatisfactory since it understates the very large size 
of such capital intensive firms as the petroleum-refining companies. Sales figures 
overstate the size of those manufacturing firms attaining high sales levels through 
fast turnover of raw materials with modest levels of value added, such as is the case 
with meat packers and other food processing firms. Obviously no single measure 
will capture all that is meant by firm size, but total assets seemed the best single 
measure for the purposes at hand. 

In order to take account of market power derived through industrial span, the 
firm size measure should employ the total size of multi-industry firms for each 
industry in which these firms operate. Therefore, published statistics on corporate 
assets by industry, such as those in Corporation Financial Statistics,‘* will not do, 
and resort was made to individual corporation financial statements. Sources and 
procedures in the collection of these data are described shortly. 

A major problem in constructing an industry average for firm size arises from the 
fact that in most industries the inequality of market shares among firms is rather 
severe. Serious distortions are created by taking simple averages for all firms. 
Ideally, a weighted average based on market share by sales or production would be 
appropriate. Without such market share information, the final measure adopted had 
to be a practical compromise. Firms’ asset values were weighted by the number of 
establishments per firm in each industry. For practical reasons outlined below, only 
firms whose assets exceeded $100 million were included in the calculation of the 
industry average. This meant that in about two-thirds of the 90 industries surveyed, 
the number of establishments belonging to firms with recorded assets was below the 
industry’s establishment concentration estimate; that is, less than 80 per cent of 
output was contributed by firms with assets over $100 million. In the remainder, 
the number fell between the average and upper limit value of Cf. 

In order to remove the distorting effects of unequal market shares, the upper 
limit value of Cp was employed to calculate the industry average firm size. 


14Canada, Dominion Bureau of Statistics. Corporation Financial Statistics (Annual) DBS 
61-207. 
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Therefore, the industry average was reduced by the extent to which the number of 
establishments accounted for was exceeded by the upper limit value of Cp. The 
firm size variable finally adopted for testing purposes can be defined in the 
following terms: 


where FS; is average firm size in the j-th industry, Ajj is the total asset value of the 
ith firm in the j-th industry, and Uj is the upper limit of establishment 
concentration used in the calculation of Cp. This definition assumes that all 
establishments of companies with reported assets are among those comprising Uj. 

Judging from the company asset data collected, this definition provides a crude 
but plausible measure of relative firm size between industries. A few industries will 
serve to indicate the range of magnitudes involved: 


Average Firm 
Industry Size by Assets 


(millions of dollars) 


3651 Petroleum Refining 12,466 
163 Rubber Tire & Tube 25263 
271 Pulp & Paper Mills L032 
294 Iron Foundries 634 
341 Cement 112 
129 Bakeries 42 


The final values of FS employed in the cross-sectional analysis are listed in Table 
XXIII. The distribution of industries among various FS ranges is indicated in Table 
XXVI. 

TABLE XXVI 


Distribution of Industries by Firm Size 


FS Range Number of Industries 
Below, OO:milliGnes 4 at eed ae ees rae ae ee ee 21 
100 to LOO milliontt: ee weer re ee ee ete na 15 
200 tor499:imillion eae PS i et Se a en eee ec eee ee 17 
500:tor999; million: 245s o ye eee ee en. ere ie ir, a eee ares 15 
£000 tor9990 million... ere ae ee ee er eee 13 
2,000:t074.999 millions = ee eee ee eee eee eee eS 5 
5,000 million-and' oVern ne fin eee eee ee eee ee 

Total mge ne Sa Le Se ar ee Ae ae eae pee ee 90 


The value of FS assigned to four industries was zero and in about a dozen other 
industries the value of FS was well below the minimum reporting level of 100 
million. These values do not represent accurate estimates of firm size if viewed as a 
separate group but are valid for the 90-sample group as a whole in the sense that 
they indicate a relative or complete absence of “‘large-scale’’ enterprise. 

The collection and assembly of company information used in generating the FS 
measure entailed two principal problems: incomplete disclosure of company asset 
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values and intercorporate ownership ties. The object was to obtain an estimate of 
the presence of large firms. The asset value of one hundred million dollars was 
chosen to delineate “‘large’’ firms from “‘small”. Canadian Business publishes an 
annual list of the largest industrial companies in Canada of those that make their 
financial position known to the public. Of the 300 companies listed for 1968, only 
one-third had assets above the stated minimum. However, many of the remainder of 
these companies and as a rule most of the “large” firms in the 90-industry sample 
took the form of subsidiaries of large foreign parent companies. In this context, the 
minimum value proved to be a realistic figure. 


As a tule, private Canadian companies and non-corporate businesses do not 
publish financial statements, but it can be safely assumed that most, if not all, of 
these enterprises fall into the “‘small’’ category. Thus, specification of the minimum 
asset value circumvents, even if it does not solve, the problem of disclosure. In a 
sense, the latter becomes identical to the problem of tracing intercorporate 
ownership links between small and large corporations. 


With large-scale enterprise, the concept of the firm in economic theory does not 
always correspond very well to the legal concept of the corporation. However, 
publication of a consolidated income statement and balance sheet represents a good 
empirical criterion for identifying a financial entity which corresponds more closely 
to the notion of the firm than does, say, the establishment concept (often 
equivalent to the plant in economy theory) or the subsidiary company (often an 
operating division of the parent). Admittedly, the degrees of decentralization of 
decision-making will vary from company to company and thus the identity of the 
“firm” will always be somewhat vague. However, in this study the largest 
corporation within a corporate complex was taken to be the “firm” in each 
instance, with one type of exception. Purely financial or non-operating companies 
such as trust companies were excluded. 


Every effort was made to trace ownership links. The DBS _ publication 
Inter-Corporate Ownership (1967) (61-508) covers all corporations in Canada with 
sales for 1967 in excess of $500,000 or with assets in excess of $250,000. It reports 
all ownership links involving 10 per cent or more of the voting stock of companies 
held by others. In this study, 30 per cent ownership was taken as the minimum to 
evidence the subsidiaries’ identity with the parent. In application, this minimum 
ownership meant the exclusion of a very few ownership links identified by DBS; 
most of those excluded involved investment companies. 


Assets for Canadian-owned companies were obtained from the usual sources, 
principally the corporate financial services of the Financial Post. For companies 
incorporated in the United States, Moody’s Jndustrial Survey was the basic 
reference. A large proportion of the American companies finally included in the 
90-industry survey were among Fortune magazine’s annual list, ““The 500 Largest 
U.S. Industrial Companies”, although Moody’s provided additional information on 
intercorporate ownership among U.S. companies where this was not indicated in 
the DBS publication. For European companies, Fortune's annual list, “The 200 
Largest Industrials Outside the U.S.”, proved to be a very useful compendium on 
company asset values and was supplemented by Beerman’s Financial Year Book of 
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Europe. In general, though, the disclosure rate for European companies was well 
below that of Canadian and American companies. Even with this limitation and 
with other minor loopholes in coverage of intercorporate ownership, the vast 
majority of large firms were identified and accounted for. 

This section will conclude with a brief comparison of the two measures of market 
power. Expressed in logarithmic form, Cf and FS are somewhat related (r = 
-0.5281), that is, “fewness” is associated with “bigness’’. This is to be expected 
since Cp will depend in part upon industry size and minimum efficient plant size. 
The distribution of industries into rather broad classes is indicated in Table XXVII. 


TABLE XXVII 


Firm Size and Firm Concentration 


Firm Size Firm Concentration 1967 


1-4 4-8 8-20 20-60 60+ Total 


2,000 andiOveler: anata re carn eee 5 3 1 0 0 9 
PT O00 0:19 99S eh 7. meee eee con ee 2 4 4) y) 0 13 
S00 999 re ee oe eet emer eee 6 6 2 1 0 15 
200310: 499% Bae haa ee re ele 4 2 5 6 0 17 
LO0;16' 199, te oe ee ee eee ee 2 4 2 2 5 15 
Undertl 00 tee oe ee ne ae 1 2 3 4 14 21 

‘Lotals eer a ee ee ee eee 20 21 18 Ls 16 90 


There is a marked absence of large-scale and low-concentrated industries. The 
limited size of the Canadian market probably accounts for the higher incidence of 
small-scale high-concentrated industries. In any case, the 90-industry sample values 
for Cf and FS proved to be sufficiently dispersed to permit tests of these two 
variables as alternative causes of price insensitivity. 


CROSS-SECTION REGRESSIONS — 90-INDUSTRY SAMPLE 


The basic model “explained’’ the dependent variable, ISPI, as a simple linear 
function of four variables — LPD, DPR, UMC, and AHE — and a constant, K. Each 
of the five variables were expressed as simple ratios for varying annual time periods 
ranging from one to eight-year periods. This produces 36 distinct but not 
independent periods that might be studied. None of the variables was lagged 
because of the length of the minimum period involved. That is, most lagged 
responses should occur within the period of a year. The two market power 
variables, FS and Cf, were also included in the regressions to determine whether 
they could explain any of the variation in relative price movements not accounted 
for by the other four explanatory variables. Both FS and Cf were expressed in 
logarithmic form. 

The final form of the regressions, then, looked as follows: 


SEL ae LPD, DPR, UMC, AHE, 


ISPI;-, LPD;-~? DPRi-, 7 UMC;., ’ AHE}-5 ’ In FS, In ci 


where t ranges from 1962 to 1969 and k ranges from 1 to 8. 
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Results of the 36 regressions are summarized in Table XXVIII. Prior to discussion 
of the two market power variables, attention will be turned to an assessment of the 
four basic variables. 


TABLE XXVIII 


Cross-Sectional Equations, 
ISPI, 1-8 Year Ratios, 90-Industry Sample 


Year 


Ratios K LPD DPR UMC AHE- InFS InCf R7/S.E.E. 
1962/61 0.28  -0.10 0.46 0.31 0.06 -0.001 0.000 0.327 
1.49 -2.15 3.36 5.17 0.53 -0.53 0.15 0.025 
1963/62 0.02 -0.12 0.45 0.65 0.03 -0.003 -0.006 0.939 
0.13 ~-1.99 3.20 30.88 0.26 -2.00 ~-2.81 0.023 
1963/62 0.25 -0.16 0.34 0.50 0.11  -0.002 -0.005 0.670 
(ex. 133) 1.42 -2.90 2.54 10.58 1.00 -1.70 -2.30 0.022 
1964/63 0.64 -0.15 0.01 0.52 -0.02 0.001 0.001 0.719 
2.87 -2.79 0.061110 me 0.10 eee 44 0.43 0.023 
1964/63 0.19 -0.13 0.35 0.58 0.02 -0.000 -0.000 0.697 
(ex. 133) 0.98  -2.59 2 5 ere ies | 0.46 -0.18 -0.20 0.020 
1965/64 -0.12 0.00 0.38 0.60 0.15  -0.003 -0.001 0.678 
-0.60 0.02 D5 eee 251 1.07 -1.28  -0.51 0.030 
1966/65 0.25 -0.12 0.61 0.49 -0.18 -0.005 0.001 0.629 
1.27. -1.90 A6)) 103540 1.51) 283 0.52 0.025 
1967/66 0.32 -0.11 0.28 0.47 0.51 -0.000 0.002 0.547 
1.75 -2.47 2.36 9.12 0.55 0.34 0.90 0.022 
1968/67 0.43 -0.10 0.28 0.64  -0.20 -0.002 -0.002 0.660 
1 70enesie70 149 12.06 -167 -0.94 -0.56 0.030 
1969/68 0.34 -0.18 0.43 0.48 -0.03 -0.002 -0.002 0.694 
1.84  -3.39 3.0) menll 83041 oP 1633 e093 0.022 
1963/61 -0.59  -0.07 0.97 0.68 0.05 -0.002 -0.005 0.844 
-1.57  -1.16 ee GA 0.40 -0.80 1.40 0.041 
1963/61 -0.28 -0.13 0.93 0.44 0.06 -0.001 -0.002 0.497 
(ex 133) -0.79 -2.28 3.18 7.47 0.55 -0.46 -0.56 0.036 
1964/62 -0.10 -0.12 0.59 0.60 0.09 ~-0.003 -0.006 0.907 
-0.56 -2.92 AD6 gees 15 0.93 -2.02 -2.67 0.024 
1964/62 0.02 -0.13 0.50 0.57 0.09 -0.003 -0.005 0.854 
(ex 133) 0.09  -3.07 300 aia S06 091 ye-1.77' 1-242 0.024 
1965/63 -0.27 -0.16 0.59 0.65 0.20 -0.000 -0.001 0.706 
-0.82 ~-2.16 Deey TREES) 1.23  -0.05 -0.22 0.042 
1966/64 -0.31 -0.04 0.79 0.67 -0.06 -0.005 0.000 0.778 
-0.99 -0.63 3.06 15.90 -044 ~-1.98 0.10 0.040 
1967/65 -0.14 -0.14 0.78 0.46 0.08 -0.004 0.003 0.625 
-0.73 2.85 4.82 8.26 0.84 -2.18 1.09 0.031 
1968/66 0.42 -0.13 0.02 0.66 0.07 -0.001 0.001 0.718 
em Soya al (.06mmenl oud 0.57 -0.45 0.35 0.038 
1969/67 -0.20 -0.12 0.63 0.63 -0.06 -0.002 -0.002 0.867 
-0.11 2.92 4.89 21.07  -0.70 ~-1.24 -0.76 0.029 
1964/61 -0.27. -0.10 0.82 0.56 0.05 -0.003 -0.005 0.807 


-1.06 -1.94 ShAye 16.23 0:49 eal 2 1 els3 0.038 
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TABLE XXVIII (Cont’d) 


Year 
Ratios K LPD DPR UMC AHE  InFS in Cf? R7/S BE 
1965/62 -0.10 -0.17 0.59 0.64 0.10 -0.004 -0.008 0.739 
-0.40 -3.44 ANOS 7 0.96 -1.51 2.38 0.035 
1966/63 0.01 -0.20 0.53 0.66 0.04 -0.003 0.002 0.747 
0.02 2.97 127081 2.97, 0.27 -0.73 0.40 0.052 
1967/64 -0.05  -0.06 0.55 0.62 0.00 -0.006 0.002 0.693 
-0.15  -1.08 vlak © Sb) st 0.01 -1.81 0.47 0.049 
1968/65 -0.02 -0.17 0.51 0.58 0.13 -0.004 0.004 0.642 
-0.05 -3.21 165901006 1.20 -1.29 0.98 0.046 
1969/66 0.23 -0.15 0.25 0.64 0.07 -0.002 -0.000 0.855 
0.83 ee 3185 1:19 meenL0118 0.72 -0.78 -0.03 0.038 
1965/61 -0.43 -0.12 0.95 0.57 0.08 -0.003 -0.006 0.737 
-1.64 2.65 3.98 12.61 0.87 -1.08  -1.44 0.041 
1966/62 0.87 -0.23 -0.05 0.62 -0.09 -0.007 -0.005 0.751 
2.23 -4.78 -0.14 11.99 -0.80 -2.14 1.05 0.044 
1967/63 -0.15 -0.18 0.60 0.66 0.09 -0.003 0.004 0.721 
-0.31 -2.78 1:45 cee ONG 0.75. -0.79 0.72 0.057 
1968/64 0.02) an +012 0.48 0.62 0.06 -0.006 0.003 0.702 
0.05 2.27 1.42 12.40 0.53 -1.58 0.58 0.057 
1969/65 -0.54 -0.21 0.89 0.62 0.24 -0.003 0.003 0.816 
-1.40 -4.94 2.69 15.59 2.68 -0.93 0.76 0.045 
1966/61 -0.15 -0.15 0.76 0.59 0.05 -0.006 -0.005 0.699 
-0.43 -3.17 290 wee 4 0.49 -1.61 -0.91 0.055 
1967/62 0.66 -0.21 0.10 0.60 -0.03 -0.007 -0.003 0.715 
Ot Te 3 0.42 10.67 -0.26 -2.05 -0.57 0.051 
1968/63 0.01 -0.22 0.48 0.65 0.12 -0.002 0.005 0.780 
0.03 -4.12 1efSs ela.63 1.56 -0.55 0.86 0.059 
1969/64 -0.08  -0.17 0.51 0.61 0.16 -0.005 0.003 0.775 
-0.21 -3.40 (O34 0 1.44 -1.16 0.50 0.061 
1967/61 -0.77 -0.13 (p32 0.57 0.09 -0.006 -0.002 0.695 
-1.799 -2.81 205 9.57 0.95 -1.54 -0.39 0.059 
1968/62 0.82 -0.23 -0.04 0.64 -0.02 -0.006 -0.003 0.791 
2.08 -5.24  -0.12 13.15 -0.24 -1.50 -0.58 0.058 
1969/63 -0.33 -0.25 0.79 0.61 0.19 -0.001 0.004 0.820 
-0.77. -4.88 meey Wore 1.90 -0.20 0.71 0.065 
1968/61 -0.37 -0.14 0.91 0.68 0.04 -0.007 -0.004 0.764 
=. 7 mes 15 haky ~ evs 0.43 -156 -0.63 0.070 
1969/62 eye Lay 0.33 0.60 0.14 -0.005 -0.005 0.853 
0.78 6.58 TRO 2M S873 157  -1.06 -0.93 0.062 
1969/61 -0.40 -0.18 0.78 0.65 0.20 -0.005 -0.005 0.848 
=1.02 -4.65 2 [eae 7 52 2.35 -0.94 -0.80 0.071 


Notes to Table XXVIII: Regression coefficients, with t-statistics beneath, are listed under 
each of the six variables and the constant, K. The four variables LPD, DPR, UMC, and AHE are 
defined in section 2. R2 is the coefficient of multiple determination, corrected for the degrees 
of freedom, and S.E.E. is the standard error of estimate of the dependent variable, ISPI, by the 
regression aS a whole. In is the logarithmic operator for the two market power variables, firm 
size (FS) and firm concentration (Cf). Except where the exclusion of industry 133 Sugar 
Refineries has been indicated, the number of observations in each instance is 90. 
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Since the dependent variable occurs in both LPD and UMC, it is to be expected 
that the t-statistics associated with these two variables and the R* of the regressions 
will be inflated somewhat. But, as long as the biases inherent in the model from this 
source are not systematically related to either FS or Cf, the model should provide 
an unbiased testing procedure for the relationship between market power and price 
sensitivity.’ > 

The t-statistics for UMC are consistently high and the regression coefficient of 
UMC lies fairly consistently in the range 0.4 to 0.65, indicating roughly its 
proportion of price. While this variable is statistically strong, it is also analytically 
rather weak in that it combines the effects of material factor costs and 
productivity. The high t-statistic indicates that raw materials purchases are a rather 
stable fraction of the value of shipments and little more. The unusually high 
t-statistics for the year ratios 1963/62, 1964/63, 1963/61 and 1964/62 are due toa 
statistical fluke: industry 133, Sugar Refineries, experienced an unusually high 
increase in price during 1963 and 1964 due to a large increase in the cost of imported 
raw sugar. Exclusion of industry 133 from regressions for those years results in 
estimates more in line with other years. Results of these supplementary regressions 
are included in Table XXVIII for comparison. 

The productivity variable, LPD, is quite consistently significant and of the proper 
sign. LPD improves markedly over longer time periods. This is to be expected since 
LPD combines the effects of short-run fluctuations in demand and capacity 
utilization and the long-run variations in rates of technological progress. The latter 
aspect would seem to be predominant for periods as long as seven or eight years. 

Judged by its sign and associated t-statistic, the demand pressure variable seems to 
perform very well over short time periods. However, DPR is still relatively strong 
over longer periods. This might indicate a biased relationship with respect to price 
or it might simply indicate that technological trends in the desired inventory/sales 
ratio are far less significant than is commonly thought and that the response of 
capacity (through capital investment) to demand occurs very slowly. 

The correlation coefficients between ISPI, DPR, LPD and UMC offer very 
ambiguous evidence as to the existence and nature of a bias produced by the use of 
ISPI in calculating DPR or of other connections in the dates. Certainly, any bias 
that exists is not direct, since the correlation coefficient for DPR and ISPI is neither 
consistently significant nor of the correct sign. On the other hand, the correlations 
between DPR, UMC and LPD frequently suggest that increasing returns to scale 
have been positively associated with demand pressure. At any rate, the correlation 
coefficients in these cases rarely exceed 0.40 and would not seem to indicate that 
multi-collinearity is a problem. 

Finally, the wage series, AHE, performed very poorly, often with the wrong sign. 
Even over long periods, AHE is only sporadically significant. It is very unlikely that 
biases between ISPI and other variables weaken AHE’s explanatory power since the 
correlations between ISPI and AHE are almost without exception below 0.20, 
insignificant at the five per cent level.'° Three possible conclusions arise here: (1) 


1 Weiss appealed to a similar logic in his cross-sectional study cited above in footnote 6. 
That is to say, an r below 0.21 is insufficient to produce a significant regression coefficient 
(with 90 observations) for the variable in question when ISPI is regressed on it alone. 
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AHE is not significant since it represents only a varying fraction of total 
employment from industry to industry; (2) census wages series are seriously 
inadequate measures of labor input and total earnings relative to the firm’s 
decision-making bench-marks for the “‘wage rate” in their price equation; or (3) at 
the three and four-digit level of disaggregation for manufacturing, price is not 
sensitive to the wage rate in view of the relatively small fraction of total revenue 
that production wages account for. 

To test the first of these propositions, two additional sets of regressions were run. 
In the first, AOW was added to the basic equation as a second wage variable to 
complement AHE. In the second, AHE was replaced by AWS as a single wage 
variable in the basic equation. Results of these regressions for one, seven and eight- 
year periods are summarized in Tables XXIX and XXX. It is readily apparent that 
the addition of AOW does not improve the explanatory power of AHE and that 
neither AOW nor AWS proved to be any better. The first proposition would, then, 
not seem to hold. 


TABLE XXIX 
Cross-Sectional Equations, ISPI, 1, 7, and 8-Year Ratios, 90 Industries 


Year 


Ratios K LPD DPR UMC AWS In FS InCf R?/S.E.E. 
1962/61 0.30 -0.10 0.48 0.31 0.03 -0.001 0.000 0.326 
Ris sal Blt 3.45 5.16 0.41 0.57 0.02 0.025 
1963/62 0.02 —0.12 0.46 0.65 0.02 -0.003 -0.006 0.939 
0.14 HS 3.18 31.30 0.34 -2.01 -2.81 0.023 
1963/62 0.31 =O.15 0.36 0.51 0.02 -0.002 -0.005 0.666 
(ex. 133) 1.74 sara il pAe)S) 11.13 O39 = 1:63 sale 0.022 
1964/63 0.64 ~ 0:15 0.01 0.52 -0.01 0.001 0.00 Lee 
3.31 = 210 0.04 L160: 0.49 0.44 0.023 
1965/64 0.01 0.01 0.40 0.61 ~-0.02 ~-0.002 -0.001 0.673 
0.05 0.19 Fe) YOO mime 2 eee U5 2 0.030 
1966/65 0.04 —0:15 0.59 0.46 0.08 -0.004 0.001 0.624 
0.26 mo 3.94 9.90 1°05" a 2.61 0.29 0.025 
1967/66 0.42 = 02.0 0.26 0.48 -0.04 -0.001 0.002 0.549 
ES) eo 2322 9i48e ue 0.3109 50:43 0.75 0.022 
1968/67 0.27 0: 2 0.30 0:64 50:065)8.40:0019is- 0:00! 0.653 
ied ke] cibe! 1.58 Lot A WAN EF mm toed OA Bs med PP 0.031 
1969/68 0.46 BO? 0.40 0.49 -0.14 -0.001 -0.001 0.711 
2 ee 28 2.90 12.41 pee AVR -0.43 0.021 
1969/62 0.51 —0.27 0.29 0.60 0.04 -0.008 -0.006 0.851 
1.38 —6.45 0.89 15.87 1.14 ~-1.74 -1.01 0.062 
1968/61 =U.25 -0.16 Ela 0.68 0.06 -0.009 -0.007 0.774 
— 0.46 -3.64 5S 14.09 tess S101 0.069 
1969/61 A tp. 2031) 0.83 0.66 0.06 -0.010 -0.008 0.847 


Uso -4.55 2.34 18.07 201 Sree 6977, mah bal Be, 0.071 


Note to Table XXIX: All terms other than AWS, defined in section 2, are the same as those 
in Table XXVIII. 
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TABLE XXX 


Cross-Sectional Equations, 
ISPI, 1, 7, and 8-Year Ratios, 90 Industries 


Year 
Ratios K AOW LPD DPR UMC AHE _InFS In Cf R2/S.E.E. 
1962/61 0.24 0.05 -0.10 0.47 0.31 0.05 -0.001 0.000 0.326 
1.25 O.969%=s2.25 Shee ke: 5.17 0.45 -0.42 0.20 0.025 
1963/62 0.02 0.00 -0.12 0.46 0.65 0.03 -0.003 -0.006 0.938 
0.10 0.0728 Is] 2 ae8 OF ee 2947 O72 Pel9 4 35 2278 0.023 
1963/62 0.22 0.02 -0.18 0.36 0.49 0.12 -0.002 -0.005 0.667 
(ex. 133) 1.19 O45 268425. 0 mio G sls L4 VIO ae SS a3 0.022 
1964/63 0.57 0.04 -0.16 0.04 0.51 -0.00 0.001 0.001 0.718 
2.38 0.87 -0.89 0.27 10.94 -0.00 0.51 0.41 0.023 
1965/64 ae le) 0.07 -0.01 0.38 0.61 0.15 -0.003 -0.002 0.676 
-0.84 0.81 -0.19 2.56 12.50 POG pes 125 (ee 0-02 0.030 
1966/65 O225 ns 020) 0126 0.62 0.49 -0.18 -0.005 0.001 0.624 
1829" 0.239 104) 4.097 10ST 149" 2218 0.54 0.025 
1967/66 32 OUre UL 0.28 0.47 0.05 -0.000 0.002 0.541 
1674.7" -—0:04092 2391) 2332 9.04 0.54 -0.34 0.89 0.022 
1968/67 0.32 O323° =0:097 9 0227 0.63 -0.31 -0.002 -0.001 0.682 
127 2:6 = 1.) OLE On 3 See ee oe O4 | 0.029 
1969/68 033 §=0,030 —0:18") 0:45 0.48 -0.02 -0.002 -0.002 0.692 
1 SaeO-4 aa Lo 29S 4 Oo O98 = O14 0.022 
1968/61 -0.38 0.13, -0.17 0.81 0.65 0.02 -0.004 -0.003 Osh id. 
-0.76 233 ale 1.64 12.84 0.21 -0.76 -0.45 0.069 
1969/62 0.34 0.04 -0.28 0.30 0.59 0.12 -0.004 -0.006 0.853 
0.85 0:75--=055 0.89 14.97 1.23.--=0.99°" -0.97 0.062 
1969/61 237, 0.08 -0.19 0.70 0.64 0.18 -0.004 -0.006 0.850 


-0.94 1.30 -4.85 1.94 1640 2.09 -0.72 -0.89 0.071 


Note to Table XXX: All terms other than AWS, defined in section 2, are the same as those 
in Table XXVIII. 


The issues posed by choice between the second and third propositions are 
far-reaching and could not be evaluated further during the course of work for this 
paper. Regrettably, then, this paper will remain equivocal about the sensitivity of 
prices to wages. Given the flows of the census wage series outlined briefly in 
Section 2, the presumption must rest in favor of the second proposition.! 7 

The inclusion of the two market power variables in the basic equation serves to 
test whether either of these variables bears a cyclical relationship to price. Since 
both the ISPI and census data refer to calendar years, the relevant time periods for 
comparison with quarterly time series are from mid-year to mid-year. In general, 
the period from 1961 to 1969 is one of fairly steady expansion, beginning shortly 
after the upturn in the first quarter of 1961 and concluding just before or with the 
downturn of mid-1969. However, three periods during this time are of some 
interest: the slackening of activity during 1962-63, the quickening pace of 1965-66, 


170One alternative to improve the model would have been to replace LPD and AHE with a 
unit cost variable such as ULC = PW/QS, but this procedure was not adopted since any 
explanatory power offered by ULC would arise largely from the effect of LPD implicit in ULC. 
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and the short but marked setback in the first half of 1967.'® If these events are 
indicative of demand fluctuations, then the sequence of events from 1961 to 1969 
are mirrored fairly well by the sensitivity of price to demand pressure for the 90- 
industry sample as measured by the regression coefficient for DPR (again excluding 
the distorting effects of industry 133). 

According to the assumption of price rigidity, we should expect FS and Cf to 
have a counter-cyclical effect on relative price movements. Applying a one-tailed 
t-test, both variables are significant at the five per cent level for two of the three 
unusual periods mentioned earlier, but each was significant in one instance only: In 
Cf in 1962-63 and In FS in 1965-66. The t-statistics for both were inflated 
somewhat in 1962-63 by the presence of industry 133, Sugar Refineries which is 
both a small-scale and a highly-concentrated industry; but, whereas In Cf is 
significant without industry 133, the t-statistic for In FS fell to -1.70 when this 
industry was excluded. Apparently the setback of 1967 was of too short a 
duration to elicit any response similar to 1962-63. 

In both cases, the behavior of prices for firms with market power was 
counter-cyclical; but, judging from these two instances alone, it would seem that 
the prices of oligopolies are rigid downwards during periods of slackening demand 
whereas prices of large firms are slow to respond to the onset of high demand 
pressure. 

The question might arise: are these true indications of price rigidity or are they 
merely indicative of the economic constraints peculiar to industries of these market 
structures? To answer this question, two types of evidence will be cited, 
correlation coefficients between In Cf and In FS and the other five variables, and 
cross-sectional analysis of margins over operating costs (MOC). The latter can be 
defined crudely from census data as [VS/(RM+SW)] — 1, which is equivalent to 
(ISPI/UOC) — 1 where UOC is a unit operating cost index, (RM+SW)/QS. Actually 
the sum (RM+SW) excludes a number of small operating costs, principally returns 
to labor (services) not included in SW. 

MOC will fluctuate mainly with respect to DPR (which will also affect unit costs 
through capacity utilization and productivity) but also with respect to prices of 
inputs included in operating costs through their effect on unit costs, UOC. Without 
an index for input prices, UOC was included in the mark-up regressions along with 
DPR at the cost of some multicollinearity. In Cf and In FS were tested separately 
for the eight one-year periods; results of these regressions are summarized in Table 
XXXI. 

In the case of firm size, these results confirm that 1965-66 was the only period 
during which operating margins of large firms increased significantly less than those 
of small firms. Moreover, Table XXXII shows that firm size was directly correlated 
(significantly at the five per cent level) to relative price movements and that neither 
LPD, UMC or DPR were peculiar with respect to large firm size that year. (The fact 
that small firms experienced larger wage increases during that year does not account 
for their relatively higher price increases since AHE has no significant net effect on 


18These impressionistic observations are based on the loglinear trend of Real Domestic 
Product, seasonally adjusted, for the period 1956-1969. 


74 ESSAYS ON PRICE CHANGES IN CANADA 


TABLE XXXI 


Cross-Sectional Equations, 
Margins on Operating Costs, 90 Industries* 


(a) Firm Size 


Year A 
Ratios K DPR UOC In FS R*/S.E.E. 
1962/61 tela. 0.43 sal eh!) -0.001 0.513 
6.70 2.87 -8.83 -0.53 0.026 
1963/62 0.59 0.55 a Uale -0.001 0.408 
3.29 3.30 aor. -0.61 0.024 
1963/62 0.97 0.37 me 9 -0.001 0.412 
(ex. 133) 5.14 2253 -6.09 -0.84 0.022 
1964/63 1.07 0.20 -0.26 0.000 0.407 
7.00 1.56 -6.02 0.43 0.019 
1964/63 0.93 0.36 -0.29 0.000 0.421 
(ex. 133) 5.92 Tt -6.61 0.05 0.019 
1965/64 0.83 0.53 -0.36 -0.000 0.582 
5.69 4.34 -8.10 -0.31 0.027 
1966/65 0.90 0.51 -0.38 -0.004 0.487 
5.61 Bey A =] 30 259.1 0.025 
1967/66 1.18 0.26 -0.42 -0.001 0.520 
8.86 2.39 Sate a | -0.55 0.020 
1968/67 0.86 0.36 -0.20 -0.001 0.136 
3.88 1.84 -3.00 -0.50 0.031 
1969/68 0.88 0.44 “AUS H | -0.001 0.511 
apes! 3.34 -6.95 -0.50 0.021 
(b) Firm Concentration 
1962/61 1215 0.44 -0.59 0.000 0.512 
6.73 2.92 -8.86 0.15 0.026 
1963/62 0.59 0.56 e512 -0.004 0.432 
3.39 3.42 Shee a2O1 0.023 
1963/62 0.93 0.39 =OF5.L 0.002 0.419 
(ex. 133) 4.99 2.50 ye -1.30 0.022 
1964/63 1.06 0.20 -0.26 0.000 0.407 
6.96 1.60 -6.03 0.27 0.020 
1964/63 0.93 0.36 -0.29 0.000 0.421 
(ex. 133) S292 2.61 -6.63 Os 0.019 
1965/64 0.82 0.54 $035 -0.001 0.583 
5.68 4.41 -8.02 -0.35 0.027 
1966/65 0.83 0.53 -0.36 0.003 0.451 
5.09 3.67 -6.80 1.55 0.025 
1967/66 1.16 0.26 -0.42 0.002 0.525 
8.72 2.46 -8.50 1.07 0.020 
1968/67 0.86 0.35 -0.20 0.001 0.135 
3.90 1.80 -3.00 0.34 0.031 
1969/68 0.86 0.45 -0.30 -0.002 0.517 
5.63 3.51 -6.90 SuinlS 0.020 


*For explanation of symbols, see Table XXVIII. Margins on operating costs and UOC are 
defined in section 4. 
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TABLE XXXII 


Correlation of Firm Size and Concentration with ISPI, 


DPR, LPD, UMC and AHE, 1 and 8-Year Periods, 90 Industries* 


(a) Firm Size (In FS) 


Year 

Ratios LPD DPR UMC AHE ISPI 
1962/61 0.1305 =O1272 -0.1158 0.0648 -0.1814 
1963/62 0.2022 0.0075 -0.0373 0.0585 0.0987 
(ex. 133) 

1964/63 0.2025 0.1608 -0.0806 0.0646 -0.0793 
(ex. 133) 

1965/64 0.2550 -0.0899 0.0709 0.0445 -0.0299 
1966/65 0.0379 -0.0457 no SO3d17 -0.3216 
1967/66 -0.0463 0.0476 =0.0327 0.0611 -0.0729 
1968/67 0.2517 0.0972 -0.0161 -0.0487 =Q.0771 
1969/68 0.0378 -0.0612 dO I Xo) -0.1409 -0.2181 
1969/61 0.3298 S099 8 -0.1473 -0.2594 -0.2607 

(b) Firm Concentration (In Cf) 

Year 

Ratios LPD DPR UMC AHE ISPI 
1962/61 0.0332 0.0765 0.0233 =. 556 0.0664 
1963/62 -0.2274 -0.0547 0.1840 0.1324 0.0851 
(ex. 133) 

1964/63 aU. 520 -0.0438 0.0600 0.0979 0.0633 
(ex. 133) 

1965/64 -0.0602 0.0236 0.0640 0.1214 0.0838 
1966/65 0.0567 0.0826 0.0031 0.2339 0.1530 
1967/66 0.1526 -0.0738 0.0264 -0.0833 0.0652 
1968/67 -0.1071 -0.0189 0.1308 =O; 1183 0.1241 
1969/68 -0.1264 -0.0177 0.0465 0.1398 0.0418 
1969/61 -0.1001 0.0007 0.1592 0.2026 0.1602 


*For the definitions of symbols, see section 2. As a measure of direct relationship, the 
correlation coefficient is significant (with 90 observations, two variables) at the five per cent 
level at 0.2050. 


ISPI nor is it significantly related directly to ISPI (r = 0.0793) for that period. This 
evidence, then, supports the price rigidity assumption. 

In the case of concentration, the evidence is somewhat more ambiguous. When 
industry 133 is included, In Cf is just significant in the explanation of margins on 
operating costs for 1962-63 and for no other period. But without industry 133, the 
t-statistic for In Cf drops to -1.30. The significance of In Cf should be much 
stronger than in the case for firm size correlation coefficients show that 
concentrated industries fared relatively better than competitive industries with unit 
material costs and productivity during 1962-63. It might well be that both census 
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data and cross-substitution relationships were affected by the devaluation of the 
Canadian dollar. 

The object of this section has been to present some evidence of the association of 
price rigidity to market power through the pattern of cyclical responsiveness of 
price that is peculiar to industries with either large firm size or high concentration. 
It is during periods of marked cyclical fluctuation that price rigidity should become 
most apparent. While the period under examination offers very little in the way of 
sustained cyclical fluctuation for the economy as a whole, what evidence it does 
provide suggests that prices of large firms are “rigid” to the extent that they are 
slower to respond to demand pressure whereas prices of oligopolies are “rigid” 
downwards during a period of slackening demand. 

However, this evidence does not fully support the market power hypothesis as 
outlined in Section 1 since it does not indicate whether price rigidity is a 
phenomenon contributing to inflation quite independent of other cyclical causes of 
inflation. In the case of firm size, it suggests instead that this source of market 
power acts as a depressant on prices both over the long haul (according to the 
correlation of price with In FS for 1961-69) and during markedly inflationary 
episodes. 

The market power hypothesis is subjected to a stronger test in the following 
section where attention is directed from concern with cyclical patterns of response 
to comparative sensitivity of price to market conditions within different groups of 
industries. This latter type of methodology is more in keeping with the view that 
market power belongs in structural rather cyclical theories of inflation. 


CROSS-SECTIONAL ANALYSIS OF 30-INDUSTRY SAMPLES 


Four samples of 30 industries each were drawn from the initial sample, in order 
to assess the sensitivity of price to market conditions in relation to market power. 
Two consisted of the upper and lower third of the 90 industries ranked by their 
respective FS values; the other two samples were similarily chosen by their Cf rank. 
The composition of these four samples is indicated in Table XXXIII. The four 
samples are referred to hereafter by the letters L,S, F, and M to indicate respec- 
tively “‘large’’, “‘small’’, ‘few’, and “‘many”’. 

In view of the degree of correlation between In FS and In Cf one would expect 
that the L and F samples would be similar as would be the S and M samples. Of the 
60 industries comprising the L and S samples, 40 are also in the F and M samples. 
However, six of these reversed positions with respect to market power if this is 
taken as being represented by largeness or fewness, leaving only 34 of 60 industries 
which were either both the L and F samples or in both the S and M samples. This 
degree of differentiation should provide the basis for a valid test of the significance 
of FS and Cf as alternative measures. 

Sample selection was based on outer third ranges rather than upper and lower 
halves in order to rule out as much as possible the inclusion of industries in the 
wrong samples through small estimating errors for Cf or FS. Regressions for ISPI 
run for each sample for one to eight-year periods took the same form as those in 
Table XXV (a constant and four variables: LPD, DPR, UMC and AHE) with the 
exception that the two market power variables were dropped from the equation. 
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While the choice of 30-industry samples provided a stronger test of market power 
than 45-industry samples (by avoiding all but gross estimating errors in FS and Cf 
and by comparing industry samples with more widely differing degrees of market 
power), this choice also reduced the number of degrees of freedom per sample to 
25. As a result, the t-statistics for the estimated regression coefficients were far less 
consistently significant than were those for the initial sample. However, of the 144 
regressions run for the four 30-industry samples, only eight yielded R?’s which, 
according to the F-test, are not significant at the five per cent level. Five are from 
the L sample, two from the F, and one from the M sample. The R?’s are listed in 
Table XXXIV. 

TABLE XXXIV 


R? (Corrected for Degrees of Freedom), 1-8 Year Ratios, 
for L, S. F and M Samples, 30 Industries per Sample.* 


TO 1969 1968 1967 1966 1965 1964 1963 1962 


FOR 
LYear 9b 0.522 0.494 0.360 0.615 0.000 0.742 0.047 0.252 
S 0.811 0.803 0.751 0.767 0.928 0.651 0.966 0.561 
F 0.818 0.289 0.591 0.649 0.749 0.694 0.971 0.266 
M_ 0.603 0.522 0.659 0.542 0.505 0.734 0.765 0.087 
2 Years L 0.636 0.688 0.583 0.468 0.639 0.619 0.347 
S 0.930 0.844 0.676 0.919 0.806 0.961 0.929 
F 0.827 0.596 0.602 0.847 0.819 0.919 0.921 
M_i0.784 0.671 0.549 0.656 0.548 0.903 0.509 
3 Years L 0.631 0.727 0.237 0.795 0.707 0.506 
S 0.944 0.578 0.899 0.846 0.867 0.943 
F 0.765 0.675 0.750 0.809 0.649 0.771 
M_ 0.773 0.671 0.596 0.541 0.840 0.680 
4Years L 0773 0.389 0.597 0.809 0.829 
S 0.876 0.846 0.863 0.740 0.880 
F 0.751 0.726 0.773 O771 0.596 
M__ 0.805 0.700 0.642 0.807 0.588 
5 Years L 0.469 0.678 0.688 0.760 
S 0.920 0.872 0.823 Oris 
F 0.688 0.748 0.693 0.684 
M_ 0.884 0.723 0.765 0.617 
6 Years L 0.757 0.742 0.698 
S 0.914 0.897 0.812 
F 0.732 0.705 0.695 
M_ 0.860 0.758 0.619 
7 Years L 0.756 0.776 
S 0.949 0.856 
F 0.750 0.689 
M_ 0.841 0.616 
8 Years L 0.833 
S 0.942 
F 0.689 
M_ 0.740 


*These R2’s apply to regressions with ISPI as the dependent variable, a constant K, and 
four variables LPD, DPR, UMC and AHE. All variables are year ratios, all regressions were in 
linear form. 

Applying the F-test as a measure of significance for the regression as a whole (N = 30, k = 
5), an R2 of 0.360 or greater is significant at the five per cent level. 
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Analysis of Variance and Dummy Regression Results, 


TABLE XXXV 


1 Year Periods, 30-Industry Samples. * 


Statistics Tested 
(Cross-Sectional Results) 


7| 
SS 


Standard Error of Estimate 


Total Variance of Dependent 
Variable (ISPD 


Explained Variance of 
Dependent Variable (ISPI) 


Standard Deviation 


LPD regression coefficient 


DPR” iy 
UMC ” ” 
AHE ” 


LPD t-statistic 


DPR” 
UMC" oe If 
AHE” " 


Test 
Statistics 


Sample Pairs and Dummy Values 


L-F 


F=3,M=2 L=3,F=2 


L-S F-M 
L=3,S=2 
F 14.62 0.44 
B -0.40 0.08 
t -3.82 0.67 
F 0.56 12.14 
B -0.25 0.80 
t -0.75 3.48 
F 3.24 2.24 
B -0.47 0.38 
t -1.80 1.50 
F 3.19 182 
B 0.46 0.35 
t 1.79 1.35 
F 6.86 4.03 
B -0.53 2.85 
t =2.62 2.01 
F 2.95 3.76 
B -0.53 -0.67 
t ~1.72 -1.94 
F 4.4] 0.33 
B -0.47 -0.09 
t -2.10 =O 7 
F 8.96 0.54 
B -2.42 -0.50 
t -2.99 -0.74 
F 0.00 0.02 
B 0.05 0.10 
t 0.04 0.13 
F 0.00 0.21 
B 0.01 -0.19 
t 0.04 0.46 
F 3.03 0.00 
B -1.29 0.03 
t 1.74 0.06 
F 6.51 0.34 
B -3.91 0.60 
t -2.55 0.58 
F 0.00 0.20 
B 0.00 -0.19 
t 0.01 -0.44 


3.82 
E20 
Bi.95 

1253 
-0.46 
Ando 


e2d 
-0.39 
a SW 


2.04 
A ike Mi) 
-1.43 


4.18 
e291 
— 2.04 


0.00 
0.01 
0.04 


2:16 
a2 2 
-1.47 


1.90 
mies 
=p Rats) 


0.06 
0.20 
0.25 


0.04 
-0.08 
—0.20 


129 
-0.63 
-1.14 


131 
ale 
-1.60 

0.67 

0.41 

0.82 


S-M 
S=3,M=2 


6.66 
0.23 
2.58 


**Statistics tested’? refers to the cross-sectional regressions described above. F is the 
Fisher statistic for a one factor analysis of variance test for the two sets of values for each pair 
of samples. An F value equal to or greater than 4.60 is significant at the five per cent level of 


confidence. 


B and t are the regression coefficient and t-statistic of the dummy variable for the dummy 
regressions described above, where the values of the dummy variable are 3 and 2 for each pair 


of samples as indicated. 
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Several statistics from the results of regressions for each sample were subjected to 
two complementary tests to determine whether the samples produced significantly 
different results and in which direction these differences ran. The tests were applied 
to four pairs of samples: LS and FM were checked to determine whether either or 
both sources of market power affected price sensitivity while LF and SM were 
tested to determine whether the relative presence or absence of one mattered more 
than the other source of power. 

The first test was a one-factor analysis of variance test. The second test employed 
a dummy variable: a weight of 3 was assigned to each statistic of one sample for 
each pair, and a weight of 2 was assigned to the statistics of the other sample of 
each pair. The values assigned to each sample are indicated in Tables XXXV and 
XXXVI. The sets of statistics for each pair of samples were then regressed together 
on the dummy variable and a constant. Results of these two tests, in the form 
of the dummy regression coefficient, its t-statistic, and the F-statistic from the 
analyses of variance, are set out in Tables XXXV and XXXVI. The tests were ap- 
plied both to one year-periods alone and to five to eight-year periods in order to 
compare price sensitivity over relatively short and long time periods. 

The tests were applied to the regression coefficients and t-statistics of the four 
basic variables (LPD, DPR, UMC, and AHE) from the original 30-industry 
cross-sectional price regressions as well as to five other statistics: the R?’s and 
standard errors of estimate (SEE) of these same regressions and to the standard 
deviation (SD), explained variance (EXP) and total variance (VAR) of the 
dependent variable, ISPI. 

The results for the two principal measures of goodness of fit of the price 
regressions, R? and SEE, provide rather ambiguous and tenuous confirmation of 
the market power hypothesis. The hypothesis is confirmed for the R* with the firm 
size samples in both the long and short run in that the regression coefficient was 
significantly negative indicating that R? is smaller for the large-firm sample than for 
the small. This hypothesis is taken to be that market power leads to less sensitivity 
to market conditions which would be indicated by lower values of R? or higher 
values of SEE but is confirmed in neither instance with the concentration samples. 
In fact, in the short run, the dummy regression resulted in a sign contrary to the 
test hypothesis. 

With SEE the results are almost the exact reverse in that the concentration 
samples confirm the hypothesis in both instances whereas the firm size sample pair 
produces a negative sign in the short run. The only difference from the former test 
is than in the long run the firm size samples strongly support the market power 
hypothesis. 

The apparent anomalies in the short-run tests might well be accounted for by the 
peculiar characteristics of total variance (VAR) in the dependent variable, ISPI. 
Both the R?’s and SEE’s of the original 30-industry price regressions were regressed 
on VAR and a constant for each sample alone and for all sample results together as 
well as for different time period combinations. The results of these regressions are 
summarized in Table XXXVII. On the whole, it would seem that SEE and R? are 
sensitive to VAR not so much within a single sample and for a given time period 
(such as the eight one-year periods) but rather to differences in sample price 
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TABLE XXXVI 


Analysis of Variance and Dummy Regression Results, 
5-8 Year Periods, 30-Industry Samples. 


Statistics Tested Test 
(Cross-Sectional Results) Statistics Sample Pairs and Dummy Values 
L-S F-M L-F S-M 
L=3,S=2 F=3,M=2 L=3,F=2 S=3,M=2 
R? F 19.64 1813 0.07 13.11 
B -0.16 -0.04 0.01 0.13 
t -4.43 -1.06 0.26 3.62 
Standard Error of Estimate F 18.67 48.85 4.38 0.47 
B 1.60 DOD -0.66 0.30 
t 4.32 6.99 -2.09 0.69 
Total Variance of Dependent F 3.16 22.04 0.84 10.82 
Variable (ISPI) B -0.82 0.85 -0.19 1.47 
t A) 4.69 -0.92 3.29 
Explained Variance of F 5.04 14.17 0.30 11.45 
Dependent Variable (ISPI) B -0.98 0.56 -0.09 1.44 
t =) 24 3.76 ZOcso 3.38 
Standard Deviation F 1.94 23.54 0.91 10.69 
B 2034 3.93 -0.76 Suey | 
t 1539 4.85 =0:95 SF] 
LPD regression coefficient F 8.36 122.60 5.05 225.28 
B 0.71 -2.47 0.64 254 
t 2.89 - 11.07 2.25 -15.01 
DPR ” ” F 0.00 0.57 es 2.51 
B -0.02 0.26 0.34 0.62 
t -0.06 0.75 1.08 1.58 
UMC if if F 1ppes) 22.87 0.02 46.54 
B -0.93 2.06 0.05 3.03 
t -2.69 4.78 0.14 6.82 
AHE rt <4 F 0.72 73.99 13.49 S175 
B 0.33 -3.06 1.45 rel FAS 
t 0.85 —- 8.60 3.67 -5.64 
LPD t score F 7.38 71.32 6.73 717.46 
B 0.88 heal 0.89 eord 
t 2elz, -8.45 2559 -8.80 
DPR” " F 0.41 0.59 0.75 3.66 
B ADs he 0.35 0.38 1.07 
t -0.64 0.77 0.86 1.91 
BMG?! F 28.13 eral 5.84 20.22 
B a ia 1.30 42 ele 
t —5.30 1.31 —2.42 4.50 
reg UM F 0.67 61.44 6.84 18.30 
B 0.45 = 226 1.41 13 UO 
t 0.82 eoo 2:02) —4.28 


NOTE TO TABLE XXXVI: For a description of symbols, see note to Table XXXV. At 
the five per cent level of confidence, an F of 4.41 is significant. 


variability and to increases in price variability that are associated with longer time 
periods within the same sample. 

Since relative price movements vary less for the L sample compared with the S 
sample and more for the F sample compared with the M sample, judging by the test 
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TABLE XXXVII 


R? and Standard Error of Estimate as a Function of 
Total Variance of Price, 30-Industry Cross-Sectional 
Regressions — 1-8 Years 


Regression 
Year Periods Statistic Samples Tested 
L,S,F,M iL. S F M 
(a) R? 
1-8 Year Periods B 0.0011 0.0020 0.0006 0.0010 0.0023 
ti 7.70 4.24 No}, 3.51 3.39 
Re 0.29 0.33 0.33 0.24 0.23 
1 Year Periods B 0.0024 0.0125 0.0012 0.0022 0.0462 
t 3.31 0.45 2.30 ie 2.80 
Re 0.24 0.00 0.38 0.33 0.49 
1,2 Year Periods B 0.0021 0.0059 0.0011 0.0018 0.0148 
t 5.62 1.46 3173 3.23 2.70 
R? 0.34 0.07 0.48 0.40 0.31 
5-8 Year Periods B 0.0006 0.0015 0.0004 0.0003 0.0018 
© 4.38 2.80 4.66 1.96 2.10 
Re 0.32 0.43 0.70 0.24 0.28 
(b) Standard Error of Estimate 
1-8 Year Periods B 0.0013 0.0024 0.0008 0.0019 0.0026 
hs 9.98 8.95 5.37 6.75 7.99 
R 0.41 0.69 0.44 0.56 0.64 
1 Year Periods B 0.0003 0.0131 0.0003 0.0001 0.0010 
bs 1.70 hpi) 0.92 0.14 0.35 
R 0.06 0.36 0.00 0.00 0.00 
1,2 Year Periods B 0.0007 0.0056 0.0006 0.0006 0.0038 
t 4.67 5.64 2.49 212 2.979 
R? 0.26 0.68 0.27 0.20 0.22 
5-8 Year Periods B 0.0005 0.0003 0.0005 0.0017 0.0012 
u 331 0.74 2.70 7.63 1.49 
R? 0.10 0.00 0.41 0.86 0.12 


NOTE TO TABLE XXXVII. The two dependent variables, R? and Standard Error of 
Estimate, were taken from the results of cross-sectional price regressions for the four 30-indus- 
try samples. Both were regressed separately on a constant and the total variance of ISPI, the 
dependent variable of the original price regressions. B and t are the regression coefficient and 
t-statistic of total variance of price in the second set of regressions with the R? for each of these 
regressions reported underneath. 


results for VAR and especially SD in Tables XXXV and XXXVI, it could be that 
the sample variability characteristics account for a smaller SEE in the case of large 
firm size and a larger R? in the case of high concentration. This is true for the short 
run only, since the market power hypothesis is confirmed substantially throughout 
the tests on R? and SEE in the long run. This conclusion, of course, still leaves 
unanswered the question why the behavior of SEE and R* with respect to VAR is 
asymmetric in the short run for the two sample pairs in question, LS and FM. 
Moreover, this source of doubt as to the meaning and reliability of the short-run 
test results is not removed by an examination of explained variance for the original 
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price regressions. In the shorter period tests, the market power hypothesis is very 
weakly supported by the firm size pair and weakly disconfirmed by the 
concentration pair. In the longer period tests, this pattern is repeated but in a more 
pronounced manner, especially in the case of the concentration pair. Here, as well, 
the increasing divergence of VAR from the short to the longer periods between the 
F and M samples is very marked. In other words, VAR would seem to be a 
dominant factor in the price model’s explanatory capabilities. 

One might argue that with explained variance the evidence is not so much 
equivocal as to the validity of the market power hypothesis, but rather that it 
points to firm size as the real source of price insensitivity. The difficulty with this 
position is that the evidence for SEE, R? and EXP as a whole does not support any 
one hypothesis unequivocally with respect to the source of market power and the 
effect of market power on price sensitivity. One’s conclusion will depend ultimately 
on which measure of sensitivity is considered the most appropriate and the most 
reliable. 

The divergences of price variability in both sample pairs should not be considered 
a sampling quirk since the two sample pairs each account for about one-half of total 
Canadian manufacturing activity. In the case of firm size, lower relative price 
variability with large size is not necessarily indicative of price rigidity since larger 
firms may well have less economic reason to vary price from year to year, especially 
if large firm size does bring with it the power to control markets for inputs and 
outputs. 

The greater variability of price with higher concentration would seem to be at 
odds with conventional economic reasoning which so often points to the 
theoretical pricing stalemates of oligopolists. The statistical relationship cited here, 
though, could be due simply to a statistical bias in the construction of price 
indexes, the “Stigler effect.”!? Industry indexes are constructed from a varying 
number of commodity price series and from a varying number of reporting 
companies sampled for each commodity series. Industries with high concentration 
are likely to have fewer commodity series and fewer reporters per commodity, 
other things being equal, therefore the resulting index will likely be less stable 
through aggregation. While some evidence has appeared to substantiate this claim 
with respect to U.S. wholesale price indexes,”° the information currently available 
on the Canadian ISPI is insufficient to provide the basis for a proper test of this 
contention. 

To this point, attention has been directed exclusively to the LS and FM sample 
pairs since these test the market power hypothesis per se. Of lesser importance but 
of some interest are the results for the LF and SM sample pairs. With respect to the 
five measures of overall sensitivity and price variability (R? , SEE, VAR, EXP, and 
SD), the principal point of interest is the relative absence of any difference between 
the two market power samples, L and F, and the more marked differences between 
the S and M samples. Here again higher R?’s, SEE’s, and explained variance are 


19See George J. Stigler and James K. Kindahl, The Behavior of Industrial Prices, New 
York, National Bureau of Economic Research, Distributed by Columbia University Press, 1970. 

20See George J. Stigler, “Administered Prices and Oligopolistic Inflation,’ in Administered 
Prices: A Compendium on Public Policy, pp. 265-66. 
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associated with greater variability in the dependent variable. That is, of the four 
samples, the S group of industries displays the greatest degree of relative price 
movement from year to year. 

To conclude this section, a few observations will be made concerning the test 
results for the four basic explanatory variables of the price regressions. Judged 
according to the average magnitude of their respective regression coefficients, UMC, 
and unit materials costs, DPR, demand pressure, could be termed the major 
variables, while a low productivity LPD is of minor significance and average hourly 
earnings, AHE, of almost negligible importance in explaining relative price 
movements. 

In the short-run tests, both major variables perform markedly “better” (in terms 
of the magnitude of their regression coefficients and t-statistics in small firm-size 
industries in the LS tests, but no significant difference between them applies to the 
FM pair. Oddly enough, the only variable to display any semblance of a significant 
difference for the FM pair is LPD which, according to the sign of the dummy 
variable, would tend to cast doubt on the economies-of-scale argument often 
offered as a cause of high concentration. Oligopolists would seem to be less 
sensitive to productivity changes than are more competitive industries in their 
pricing behavior. This result is even more marked in the longer period tests.?’ 

Other results from the long-run tests of interest are: (1) the differences in 
sensitivity to DPR in the LS pair disappears in the long run; (2) large firms in the 
LS pair are more sensitive to LPD (due no doubt to the fact that they experienced 
greater productivity gains over the period as will be evidenced in the following 
section); and (3) industries with low concentration are far more sensitive to wages 
than are highly concentrated industries, no doubt reflecting their greater labor 
intensity. 


SOME EVIDENCE ON 8-YEAR TRENDS 


Over the course of this investigation, a number of regressions were performed to 
relate 1961-69 trends in various series to firm size and concentration. As a matter 
of record, some of these results are reported here. For practical reasons, trends were 
not estimated by regression techniques; instead simple percentage changes from 
1961 to 1969 were studied with the expectation that cyclical fluctuations within 
each industry in 1961 and 1969 would not be sufficiently large to undermine the 
validity of the conclusions drawn. 

All regressions were of the simple linear form, involving one explanatory variable 
and a constant. The more instructive of these regressions are summarized in Table 
XXXVIII. Since no particular hypothesis was being tested in each case, a two-tailed 
test for the level of significance applies. At the five per cent level, the 1961-69 
price trends are not significantly related to either market power variable, although 
in both instances what association there is between price and market power favors 
industries with market power. 


21This, of course, does not necessarily indicate that oligopolies do not actually experience 
sharper returns to scale, only that they do not react to them as much as do other firms in their 
pricing behavior. 
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TABLE XXXVIII 


1961-69 Trends, Various Economic Measures, 90 Industries 


t 
Dependent Explanatory Regression Statis- 
Variable Variable Coefficient tics Constant 


t 
Statis- 
tics 


(a) Price Trends 


ISPI 69/1 In FS -0.025 8 Leo 
ad In Cf 0.022 i hey ei 


(b) Productivity and Material Costs 


UMC 69/1 in FS -0.017 -1.40 1.28 
ie In Cf 0.027 1.51 U2 

QS/TE 69/1 In FS 0.039 2225 1.12 
“a In Cf = 0.017 -0.94 1.39 

QS/MH 69/1 In FS 0.036 3.16 1.1 
a in Cf — 0.03.2 m165 1.41 


(c) Operating Margins and Capital Intensity 


MOC 61 In FS 0.016 1.44 1.21 
In Cf - 0.037 -2.34 1.40 
MOC 69 In FS 0.014 (oF 12) 
a3 In Cf -0.042 -2.73 1.41 
MOC 69/1 In FS -0.002 -0.63 1.01 
me In Cf -0.003 -0.80 1.01 
RK/TE 61 InFS 0.0008 4.49 0.00 
2 In Cf -0.0013 -4.85 0.01 
RK/TE69 In FS 0.0012 4.64 -0.00 
2» In Cf -0.0020 -5.07 0.01 
RK/TE 69/1 In FS 0.003 oid: 1.62 
¥ In Cf -0.008 -0.21 1.66 
RK/SW 61 In FS 0.127 3472 0.34 
” In Cf -0.209 -4.28 1.61 
RK/SW 69 InFS 0.135 3.94 0.32 
de In Cf -0.225 -4.61 1.67 
RK/SW 69/1 In FS 0.11 0.66 1.01 
id In Cf = 0.02 -0.74 112 


(d) Wage Levels and Trends 


AHE 61 In FS 0.13 7.88 1.05 
i In Cf mUSLS -5.49 2.14 
AHE 69 In FS 0.17 6.99 WC? 
x In Cf —0.20 —5.06 3.22 
AHE 69/1 In FS -0.013 o22 1.60 
‘ In Cf 0.014 1.94 1.50 
AWS 61 In FS 0.0003 8.93 0.002 
* In Cf -0.0003 -5.60 0.005 
AWS 69 In FS 0.0004 8.09 0.004 
e In Cf - 0.0004 25.02 0.007 
AWS 69/1 = In FS -0.013 = 2-10 1.60 
Ee In Cf 0.017 2.34 1.48 
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DRS) 
26.19 


17.58 
20.99 


15272 
25833 


16.67 
27.70 


18.03 
29.18 


18.81 
30.76 


61.33 
84.15 


0.01 
10.26 


-0.00 
10.66 


10.19 
14.32 


1567 
1109 


Lidi 
LS 


10.18 
15.49 


10.96 
Zie5 2 


11.74 
aad 


53.94 
68.02 


We Pa | 
28.96 


13.20 
29.04 


SOL PY, 
67.18 


TABLE XXXVIII (Cont’d) 


t : 

Dependent Explanatory Regression Statis- Statis- ¥ 
Variable Variable Coefficient tics Constant tics R? 
AOW 61 In FS 0.0002 5.98 0.0040 19.08 0.28 

wy In Cf -0.0003 -4.97 0.0059 36.82 0.21 
AOW 69 In FS 0.0002 6.33 0.0064 ZS 0.31 
se In Cf -0.0003 -4.48 0.0087 43.52 0.18 
AOW 69/1 = In FS -0.018 2.20 1.64 34.79 0.05 
a In Cf 0.025 2.18 1.47 42.71 0.04 
AHE 69/1 QS/MH 69/1 0.107 2.40 1.39 Zeke 0.05 
AWS 69/1 QS/TE 69/1 0.047 1.06 1.46 24.62 0.00 
AHE 61 MOC 61 0.54 2.87 1.06 4.29 0.07 
i RK/TE 61 57.49 6.34 1.49 DH ny 0.31 
ee RK/SW 61 0.24 4.35 (fey dA Wee 0.17 
AHE 69 MOC 69 0.98 3.54 1.41 3.85 0.11 
vf RK/TE 69 62.54 ete 2.24 29.64 0.39 
‘i RK/SW 69 0.41 5.38 2.24 23.07 0.24 
AWS 61 MOC 61 0.0014 3.66 0.002 4.17 0.12 
a RK/TE 61 0.15 de93 0.003 31.36 0.41 
ee RK/SW 61 0.0006 See 0.003 24.02 0.26 
AWS 69 MOC 69 0.0022 3.82 0.003 4.19 0.13 
as RK/TE 69 0.15 8.70 0.005 33-67 0.46 
a RK/SW 69 0.0010 6.21 0.005 Ly 5 0.30 


Note to Table XXXVIII: All symbols are defined in section 2, other than MOC which is 
defined in section 4, and RK which is defined in section 6. 


The association between market power and gains in productivity is somewhat 
stronger (measured by either QS/TE or QS/MH), still not significant at the five per 
cent level but probably accounting for the more favorable price experience of 
market power industries. Apparently unit material cost UMC does not account for 
the latter situation since it is very weakly related to both In FS and In Cf. 

Somewhat surprising is the fact that margins on operating costs, MOC, are not 
very strongly related to either source of market power, although it should be kept 
in mind that MOC does not measure the return on capital; it might very well be that 
firms with market power also enjoy greater turnover ratios of output to capital. 

In the overall picture of market power in the wage-price-productivity triangle, the 
notion of capital intensity is of some interest. This concept is usually defined as a 
ratio of capital to labor input but neither capital input nor capital stock is 
measured by the Census of Manufactures. The best one can do in this regard is to 
relate returns to capital (RK) to either returns to labor (SW) or to a rather weak 
measure of labor input (TE). RK can be defined in census terms as VS — (RM + 
SW), with the same limitations as those applying to the MOC measure which were 
noted in section 4. 

The levels of RK/SW and RK/TE in both 1961 and 1969 are fairly strongly 
related to firm size and concentration. In both instances, the relationship will be 
biased to the extent that firms with market power realize greater returns on capital, 
but in the case of RK/SW this source of bias will be offset to the extent that these 
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firms also pay higher wages. The truth of the latter proposition is borne out by 
regressions for wage levels on the two market power variables in both 1961 and 
1969. 

While industries with market power have tended to pay higher wages at both ends 
of the 1961-69 period, it should also be noted that in each instance, that is, with 
both firm size and concentration and for both AHE and AOW, the wage differential 
has tended to narrow over the period. 

A further striking feature of wage behavior during the period is that wage 
changes from 1961 to 1969 have not been very strongly influenced by productivity 
gains, measured by either QS/TE or QS/MH. It would seem that capital intensity 
has more to do with wage levels in both 1961 and 1969. This latter relationship, 
indicated by the regression for wage levels on RK/SW and RK/TE, might only 
indicate that occupations requiring greater skills and hence paying greater returns 
are associated with capital intensive industries. 

All of the results pertaining to wage levels and wage changes should be assessed in 
the light of the limitations of census wage series outlined in section 2 and in the 
light of the rather poor performances of these wage series in the explanation of 
relative price movements. It is likely, though, that these limitations will be of minor 
importance for wage-gain comparisons over periods as long as eight years. 


SUMMARY AND CONCLUSIONS 


Given the usual limitations imposed by the quality of data employed and the time 
period and sample of industries surveyed, the evidence cited in the foregoing sections 
supports the following conclusions. 


(a) Cyclical Response:— The pattern of response by larger firms to cyclical fluctuations 
in aggregate economic activity is both asymmetric and counter-cyclical; larger firms 
are slower to respond with price increases during periods of high demand pressure 
but are not significantly different from smaller firms during periods of weakening 
demand pressure. 

The pattern of response of highly concentrated industries again is both 
asymmetric and counter-cyclical but with a difference. Prices of these industries are 
rigid during periods of slackening demand but do not behave unusually during 
expansionary periods. 

(b) Price Sensitivity:— The evidence on short-run (i.e. one year) sensitivity of price to 
market conditions is ambiguous. According to the R2’s in cross-sectional price re- 
gressions, large firms would seem to be significantly less sensitive than small firms 
while concentration would not seem to matter. On the other hand, selected as the 
criterion of sensitivity, concentration would seem to produce the weaker results 
while firm size matters not. re. 

This source of ambiguity arises because both the R2’s and standard errors are 
influenced by the variablity of the dependent variable. Relative price movements of 
large firms as measured by the Industry Selling Price Index are less marked from 
year to year than are those of small firms whereas they are greater for highly 
concentrated industries than for industries with low concentration. 

In the long run (periods of five to eight years), the “market power hypothesis” 
is substantially confirmed by tests for both firm size and concentration with both 
R2’s and standard errors taken as the criterion of price sensitivity, in that large firms- 
industries and concentrated ones both showed less sensitivity to market condition. 


The conclusions drawn here as to cyclical response are probably too strong 
inasmuch as the period under study offered so little in the way of marked cyclical 
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swings. Forthcoming data for the period extending from mid-1969 to mid-1971 
would provide a useful check on the above conclusions with respect to the 
behavior of industrial prices during a slowdown. But with the evidence cited it is 
reasonable to conclude that neither large firm size nor high concentration alone is 
very likely to create or intensify periodic inflationary bursts while high concen- 
tration should only limit the capacity of the economy to find a new equilibrium (at 
a generally lower price level) during a recessionary period. 

On the other hand, both dimensions of market power should be the concern of 
policy makers in their attitudes and actions directed towards the phenomenon of 
structural inflation. The evidence cited, however, does not indicate the degree to 
which price rigidity attributable to market power accounts for structural inflation 
nor whether the tendencies toward structural inflation inherent in market power 
are on the increase or not. To assess this latter issue, measures of market power 
would have to be constructed for earlier time periods. On the former issue, other 
sources of structural inflation, such as those inherent in the mechanisms of regional 
adjustment in Canada, would have to be assessed to obtain a more complete under 
standing of the Canadian experience. 


POSTSCRIPT ON LABOR UNION POWER 


The cross-sectional analysis of section 6 confirmed that long-run price movements 
were significantly related to the degree to which wage gains exceeded productivity 
gains, less so to wage gains along. This short postscript sets out the results of a few 
additional cross-sectional regressions that were run in order to assess the effect of 
union power on this relationship. 

Union power (Un) was measured by the per cent of total employees covered by 
collective bargaining agreements as estimated by the Department of Labor survey, 
“Working Conditions in Canadian Industry (1968)”. This figure was available for 57 
of the 90 industries of the original sample, and the following results refer to this 
smaller sample. 

First, Un was correlated with neither In FS or In Cf, interestingly enough, but 
tended to be higher in larger industries (measured by 1968 value of shipments). The 
results are summarized in Table IXL. 


TABLE IXL 


Union Power and Market Power Proxies 


Dependent Corrected 
Variable Regressor t simple r R2 
Un In FS 1.28 0.1798 0.013 
Un In Cf =i} = Ot) 0.026 
Un VS 1968 Pai ll 0.3134 0.080 


While both wage level measures, ASW and AHE, were positively correlated with 
Un, their growth rates were not. In fact, neither productivity gains nor the degree 
to which wage gains exceeded productivity gains were related to Un. Table XL 
shows the results. 
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TABLE XL 


Wages and Union Power 


Dependent Corrected 
Variable Regressor t simple r R2 
AHE 1961 Un 3.03 0.3971 0.141 
AHE 1968 Un 2.96 0.3903 0.135 
ASW 1961 Un 1.96 0.2693 0.054 
ASW 1968 Un 1.90 0.2625 0.050 
QS/MH Un 0.03 0.0049 _ 
QS/TE Un -0.39 -0.0563 o- 

AHE — QS/MH Un -0.37 -0.0527 — 
ASW — QS/TE Un 0.32 0.0455 - 
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SHORT-RUN PRICE ADJUSTMENT IN THE CANADIAN 
MANUFACTURING SECTOR 


by D. G. McFetridge* 


INTRODUCTION 


The purpose of this study is to provide a systematic analysis of the factors which 
determine the rate at which selling prices change in various Canadian manufacturing 
industries. The analysis places particular emphasis on the immediate determinants 
of the rate of price change. That is, it is essentially short-run in nature. The analytic 
device employed is a single equation econometric model. The model is applied to 
27 three-digit manufacturing industries.’ A cross-sectional comparison of the 27 
estimated price adjustment models provides the basis for inferences regarding the 
effect of market structure on the price adjustment process. 

A discussion of the theoretical issues confronted in this study appears in section 2 
below. Section 3 contains a discussion of the relevance of the analysis to public 
policy. The model is derived and alla priori expectations arising from the model are 
stated in section 4. The selection of the sample of industries to be analyzed and 
other aspects of data collection are considered in section 5. Sections 6, 7, 8 and 9 
contain explanations of the form in which demand, labor cost, materials cost, and 
international factors, respectively, are specified. In section 10, the concept of the 
realized or transaction price is introduced. This allows the estimation of price 
adjustment models which explain the rate of change in either quoted or realized 
selling price. Section 11 contains the estimates of the price adjustment models. An 
inter-industry comparison of these estimates is also included in this section. Finally, 
the implications of the results for public policy are considered in Section 12. 


*I would like to thank Professors J.G. Cragg, G.V. Jump and T.A. Wilson for their help- 
ful comments. The author remains responsible for any errors in the study. 


1For an explanation of the classification system see Canada, Dominion Bureau of Statistics, 
Standard Industrial Classification Manual, 3™4 ed. Ottawa, Queen’s Printer, 1970. D.B.S. 12-501 
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THEORETICAL ISSUES 


The determinants of price behavior can be categorized as demand factors, labor 
cost factors, raw materials cost factors and international factors. The theoretical 
issue raised by each of these are discussed in turn. 

(a) Demand Factors: There has been some dispute regarding the role of demand 
conditions in the determination of gross margins in the short run. The neoclassical 
theory of the firm predicts that the margins of both perfect competitors and 
monopolists will be sensitive to shifts of the demand schedule while the proponents 
of the “full cost” approach insist that margins are insensitive to demand 
disequilibria. 

“This does not mean that there will be no tendency for prices of these goods to fall in 


depressions and rise in booms but simply that there will be no tendency for them to fall 
or rise more than wage and raw material costs.”2 


and 


‘““(Prices) will be changed if there is a significant change in wage or raw materials costs, 
but not in response to moderate or temporary shifts in demand.3 


The analysis which follows will provide an indication of the prevalence of demand 
sensitive margins in the manufacturing sector. 

For a number of reasons one expects that demand sensitive margins or prices will 
be observed only in those industries which are relatively unconcentrated. Rigid 
margins are a characteristic of oligopoly. Hall and Hitch rely extensively on the 
oligopolistic kinked demand schedule in their rationale for full cost pricing.* A 
shift of a kinked demand schedule need not change the profit maximizing price, if 
the kink occurs at the same place. 

Heflebower suggests additional arguments for the relevance of full cost behavior 
to oligopoly.” A fixed mark-up on costs will facilitate leadership, collusive, or entry 
limiting solutions to the problem of oligopolistic coordination. The relevant costs 
may be those of the price leader, the most efficient firm, or standard costs, 
circulated by a trade association.® Rivalry is avoided by confining price changes to 
those which are justified by changes in these costs. 

As the degree of interdependence among firms decreases, there will be increased 
incentive to trim margins during times of deficient demand and augment them 
during periods of excess demand. If this is the case it will be revealed in an 
inter-industry comparison of the estimated price adjustment equations. The 
incentive to adjust margins in response to changing demand conditions is likely to 


2R, L. Hall and C. J. Hitch, ‘“‘Price Theory and Business Behaviour” in Oxford Studies in the 
Price Mechanism, edited by Thomas Wilson and P.W.S. Andrews, Oxford, Clarendon Press 1951, 
P, 124. An excellent summary of the full cost debate is found in R. Heflebower, ‘‘Full Costs, 
Changes and Prices” in Universities—National Bureau Committee for Economic Research, 
Business Concentration and Price Policy; a Conference of the Universities, Princeton, Princeton 
University Press, 1955 pp. 361-396. 

3Hall and Hitch, p. 125. 

4Hall and Hitch, 116-117. 

SHeflebower, pp. 376-377. A summary of the more recent literature is provided in F. M. 
Scherer, Industrial Market Structure and Economic Performance, Chicago, Rand McNally, 1970 
pp. 173-179. 

For an example of the use of standard costs and mark-ups to facilitate oligopolistic 
co-ordination see, Canada, Restrictive Trade Practices Commission, “‘Report Concerning the 
Manufacture, Distribution, and Sale of Paperboard Shipping Containers and Related Products”’, 
Ottawa, Queen’s Printer, 1962. pp. 195-212. 
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be greater in non-durable goods industries at any given level of market 
concentration. Producers of non-durables will be less inclined to accumulate 
inventories when output exceeds demand. Perishability and style changes may 
require that these industries maintain more flexible mark-ups than durable goods 
producers. 

(b) International Factors: Changes in the intensity of international competition 
may alter the margins achieved by domestic producers in the short run. To the 
extent that Canadian firms price to exclude imports, their prices must respond to 
changes in the landed price of the relevant foreign product. A mechanism through 
which this may occur is discussed in section 4. It assumes that pricing to exclude 
exports will be a characteristic of oligopoly.’ In addition, it is obvious that such 
behavior will be observed only in industries in which there exists actual or 
threatened import competition. 

(c) Costs: The analysis here concentrates on the manner in which certain costs 
are measured, and on the importance of cost factors in general, in the short run. 

The price adjustment equations will reveal the importance of “actual” relative to 
“normal” unit labor costs as a basis for the pricing decision. In addition, it will be 
possible to test the prediction, made by Eckstein and F romm,® that “normal” unit 
labor costs will tend to be used in oligopolistic industries while actual unit labor 
costs prevail in polypolistic industries. Labor cost changes may serve as a signal for 
a price change and thus exert on prices a short-run effect which is out of proportion 
to the share of labor cost in the value of output.? This type of behavior is, again, 
characteristic of oligopoly. Investigators who have taken note of the Canadian 
situation offer an opposing point of view.'° They argue that domestic producers 
will absorb labor cost increases in the short run. These will be passed on only 
when foreign competitors have experienced similar cost increases and must also 
raise their prices. This implies that labor costs will exert a relatively minor effect 
on prices in the short run in industries subject to the threat of import competition. 
Prices of raw materials are generally more volatile than wage rates. Price changes 
of raw materials also exert a less immediate effect on production costs. They may 
therefore have a less than proportional effect on output price in the short 
run.'! The Canadian environment again generates an opposing view. Many raw 
material price increases will be international in scope. Canadian producers may 


7See H. C. Eastman and S. Stykolt, The Tariff and Competition in Canada, Toronto, 
Macmillan of Canada, 1967. pp. 32-40. 

8O0tto Eckstein and Gary Fromm, “The Price Equation” American Economic Review 
$8:1159-1183, December 1968. p. 1166. 

2This phenomenon is documented by Richard D. Rippe. See his ‘‘Wages, Prices, and 
Imports in the American Steel Industry’? Review of Economics and Statistics 52:34-46, 
February 1970. p. 40. 


10L ester D. Taylor, Stephen J. Turnovsky and Thomas A. Wilson. The Inflationary Process 
in North American Manufacturing. Study done for the Prices and Incomes Commission. 

11This has been observed empirically by R. R. Neild, see his ‘‘Pricing and Employment in 
the Trade Cycle; A Study of British Manufacturing Industry, 1950-61.’’ Cambridge, Eng., 
University Press, 1963. (National Institute of Economic and Social Research. Occasional Papers 
No. 21) pp. 10-11, and Wesley J. Yordon, see his ‘Industrial Concentration and Price 
Flexibility in Inflation: Price Response Rates in Fourteen Industries, 1947-1958.” Review of 
Economics and Statistics 43: 287-294, August 1961. pp. 292. For a contradictory finding see 
Charles L. Schultze and J. L. Tryon, “Prices and Wages’? in The Brookings Quarterly 
Econometric Model of the United States, edited by J. S. Duesenberry and others, Chicago, 
Rand McNally, 1965. pp. 281-311. 
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pass these on immediately in the knowledge that foreign competitors have suffered 
similar increases in costs. 


POLICY ISSUES 


The maintenance of both a high rate of employment and general price level 
stability has been the dominant theme of economic policy over the last 25. years. 
The method of achieving this goal has been manipulation of aggregate demand using 
monetary and fiscal policies. The information obtained here regarding the 
determinants of price behavior in individual markets may be generalized to 
provide guidance to the policy maker in two respects. These are: 

(a) the discretion afforded Canadian authorities in the control of the rate of 
price change in a given industrial market, via the manipulation of aggregate 
demand, 

(b) the efficacy of a policy of increasing competition in the product markets 
with the object of shifting the Phillips curve toward the origin. 

The following simple model will serve to place those policy issues in context. 


AP AW AM 
=m Dan chaos; (1) 
AW _ ACPI 
Tiyan Dowd aba cpr * 2 U (2) 
=: the rate of change of the industrial selling price 
D : demand disequilibrium 
os : the rate of change of money wages 
AM 
ave the rate of change of raw materials prices 
ACP 


——-: the rate of change of the consumer price index for the economy as a whole 


U : the unemployment rate 


Equations (1) and (2) summarize the determinants of the rate of price change in a 
given market. A reduction in aggregate demand can affect the rate of price change 
in this market through three channels. As aggregate demand falls the rate of change 


of raw materials prices may become negative = <0 ). This effect has been noted 


by Ackley.’? It is ascribed by him to the inelasticity of supply of many raw 
products. As aggregate demand falls, unemployment rises and the rate of change of 


AW Le 
money wages tends to a zero or negative value (8 < 0), If margins are sensitive 


12G_. C. Ackley, ‘“‘Administered Prices and the Inflationary Process” American Economic 
Review 49:419-30, May 1959. 
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to demand conditions, a decrease in demand exerts an additional negative effect on 
If, on the other hand, margins are insensitive to demand conditions, changes in 
aggregate demand affect the rate of price change in a given market only to the 
extent that they affect costs. 

If the objective of the price policy of the firms in a given market is to exclude 
imports, then neither cost nor demand factors will affect the rate of price change in 
the short run. There is no mechanism, other than manipulation of the exchange 
rate, through which the central authorities can affect the rate of price change in this 
market. This study reveals the prevalence of this type of behavior among the 
industries sampled. This provides some indication of the limitations on the effect of 
macro-economic policies in the control of inflation. 

Among those industries in which costs and/or demand exert significant short-run 
effects, it may be the case that rigid margins are associated with concentrated 
market structures. The application of an anti-merger, anti-oligopoly policy would 
tend to increase the number of industries in which demand conditions affect the 
industry gross margin. 

A given curtailment of aggregate demand would then result in a relatively greater 
moderation of the rate of price change. The Phillips trade-off between unemploy- 
ment and inflation would have been rendered more acceptable. 

This study provides a basis for the evaluation of such a policy in that it: 

(a) isolates the industries in the sample in which margins are demand sensitive, 

(b) measures the importance of these demand effects relative to short-run cost 
effects, 

(c) conducts an inter-industry comparison to discover if there exists any 
systematic relationship between market structure and the demand sensitivity 
of margins. 

It is also necessary to examine the relationship between aggregate and individual 
market demand conditions. It is rather senseless to undertake policies which would 
make an industry’s gross margin more sensitive to the demand conditions facing it if 
these demand conditions are not responsive to the application of general monetary 
and fiscal policies. 


THE MODEL 


The price adjustment equation derived below is based on the hypothesis that 
price is equal to some mark-up on variable costs. It is most appropriate to industries 
in which variable costs represent a large proportion of total costs. 

The mark-up equation used here is quite compatible with profit-maximization. 
Using the profit-maximizing identity, 


P = E (MC) (1) 
where 
oe 2 
E ene < t— lot 
e = price elasticity of demand, and 
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MC = marginal cost; 


take the total differential, 


dP = EdMC + MCdE, (2) 
and divide both sides by P to produce 

dP _E dE 

Pp dMC + 5° (3) 


Assume that 


MC = ULC + UMC, (4) 
where 
ULC = unit labor cost and 
UMC = unit materials cost; 
so that (3) becomes 
dP _E E dE 
p ~ pdULc + | dUMC + ae (5) 
or 
dP _ ULC dULC _ UMC dUMC , dE. 
Sp Ea pee ULC me Mer pe MeN CRE (6) 


The development of equation (6) is based on the assumption that firms take unit 
variable costs as an indicator of marginal cost. Marginal and unit variable cost will, 
of course, coincide when unit variable cost is constant. In a similar way the firm 
may take the degree of demand disequilibrium in existence as evidence of a shift in 
its demand schedule. A parallel outward shift of the demand schedule implies a 
decrease in e and an increase in E. Thus, excess demand is associated with an 
increasing mark-up factor and deficient demand is associated with a decreasing 
mark-up factor.’ ? 

A simple decision rule for the firm can then be written as 


dE 


= Eis © fay te (7) 


where D = demand disequilibrium. 


13 The observations that an outward shift in the demand schedule would most likely be 
associated with declining demand elasticity was made in Joan Robinson’s, The Economics of 
Imperfect Competition, London, MacMillan, 1933. pp. 70-71. Note however, that any shift in a 
log-linear demand function will leave e, and therefore the mark-up factor unchanged. 

The hypothesis that excess demand is an indicator of a change in demand elasticity and in 
the mark-up factor is used in the price equations of William R. Moffat. See his ‘‘Taxes in the 
Price Equation: Textiles and Rubber,’ Review of Economics and Statistics, 52:253-261, 
August 1970. Decreasing demand elasticity due to parallel outward shifts in the demand 
schedule are used by M. K. Evans as an explanation for “profit push” inflation. See his 
Macro-economic Activity; Theory, Forecasting and Control; An Econometric Approach. New 
York, Harper and Row, 1969. pp. 290-300. 
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Using finite differences, equation (6) may now be re-written as 


AULC i AUMC 


ees 
Pp — a iB de a2 ULC a3 UMC (8) 
where 
Oh SG 
% ULC 
a2 - E P 
z UMC 
Qs) = E P 
a, + az = 1. 
Note that it is possible to estimate (8) as 
AP ULC AULC . UMC  AUMC 
BP oy D+ oy [UE AE 4 MC. HI) (8) 


where a, =E. The weights assigned to AULC/ULC and AUMC/UMC are the shares 
of labor and materials cost respectively in the value of output at “normal” 
volume. While this specification saves one degree of freedom, it will reveal nothing 
of the relative importance of labor and materials cost changes in the short run. 
Thus, although several illustrative estimates of (8a) are shown on Table XLIV, the 
discussion in this study is concentrated on model (8). 


Equation (8) provides a description of profit-maximizing mark-up pricing in a 
closed economy. The model must be modified, however, if it is to reflect certain 
aspects of price determination in an open economy. The foreign (U.S.) influence on 
Canadian price determination has four facets: 


(a) Canadian wages may be determined by settlements made in the U.S.; 


(b) excess or deficient demand in the U.S. may spill over into Canada’s export 
and import competing sectors; 


(c) the cost of material inputs purchased in the U.S. will fluctuate with the U.S. 
price: 

(d) domestic oligopolists may set their price equal to the U.S. price plus the 
tariff. An increase in the U.S. price allows an equivalent increase in the 
Canadian price. 


The explanatory variables in equation (8) should reflect U.S. influences (a), (b), 
and (c). Influence (a) will work through unit labor cost, (b) via the demand 
disequilibrium variable, and (c) through unit materials cost. Thus, if an industry is 
competitive, equation (8) is also suitable for the open economy. Equation (8) does 
not allow for the existence of tariff limit pricing by oligopolists, however. 


SHORT-RUN PRICE ADJUSTMENT IN MANUFACTURING SECTOR 99 


The tariff limit price is determined in a fashion similar to oligopoly price under 
the assumption of a kinded demand schedule.’ * 


PC 
CG D Pw + T 
ee SS “6 
ts a SaSeaeee 
W 
O 
J a 


If the marginal cost schedule is above HJ, the intersection with marginal revenue 
is indeterminate. Price will be set at OC which implies an output of OJ. An increase 
in Py, (in this case the relevant U.S. price) shifts the kink and the Canadian price 
upwards. Moderate changes in either domestic demand or costs exert no effect on 
the Canadian price. Strict tariff limit pricing behavior thus implies, 


AP __—s APUS 
P mas PUS 0< As = 1 (9) 
where 


PUS = the wholesale price index in the corresponding U.S. industry. 
If one assumes that a mixture of mark-up and tariff limit pricing can prevail in a 
particular industry, (8) may be rewritten as 


AP _ AULC AUMC APUS _ 
SE ye 1 ave Ce OR (10) 


Note, however, that as industry definitions become more precise, the mixture of 
behavior posited in (10) is less likely to occur. Either model (8) will prevail (a, 
will be insignificant) or model (9) will prevail (a, , @, @3 will be insignificant). 


14This approach can be found in Eastman and Stykolt, pp. 32-51. Three examples of tariff 
limit pricing are provided in: Canada, Restrictive Trade Practices Commission, “Report 
Concerning the Manufacture, Distribution and Sale of Paperboard Shipping Containers and 
Related Products, ‘“‘Ottawa, Queen’s Printer, 1962 (RTPC No. 19) pp. 376-379, Canada, 
Restrictive Trade Practices Commission, ‘“‘Trade Practices in the Phosphorous Products and 
Sodium Chlorate Industries,’’ Ottawa, Queen’s Printer, 1966. (RTPC No. 41) p. 67, and 
Canada, Restrictive Trade Practices Commission, ““Report Concerning the Sugar Industry in 
Western Canada and a Proposed Merger of Sugar Companies,’’ Ottawa, Queen’s Printer, 1957. 
pp. 55-57. In the second of these cases, an officer of the Electric Reduction Company testified; 
“There has been a direct relationship to the price we charge with the price which Americans 
charge and we have so related our price clause in certain contracts.”’ p. 67. 
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Models (9) and (10) assume that the product involved is homogeneous. If the 
domestic product is differentiated from its imported substitute, the domestic 
producer faces a demand schedule of the normal kind for his output. An increase in 
the price of the imported product shifts his demand schedule outward, which 
increases his mark-up factor. Assuming product differentiation, (7) can be rewritten 
as, 


Peak, Dig Se (11) 
where k; > Oandk, > 0. 

Substitution of (11) into (8) yields equation (10). The basic price adjustment 
equation (10), is therefore consistent with either a mixture of domestic mark-up 
and tariff limit pricing, or mark-up pricing with domestic output differentiated 
from imports. It is only under these conditions that all of coefficients a,, a2, a3 
and a. will be non-zero. 

The sample period includes a time over which Canada maintained a flexible 
exchange rate. Exchange rate movements alter the degree of protection that the 
tariff affords domestic producers and thus affects their margins.'> If Canadian 
firms react to the exchange rate in the same way as they do to the U.S. price then it 
is sufficient to rewrite (9) as, 


ANOS APUS , AR 
> a ( PUS * 4 oa 
where 
AR : 
area the rate of change of the price of U.S. dollars in terms of Canadian dollars 


and to rewrite (10) as, 


AP AULC AUMC (aees ; an) 


PUS* R (10a) 


2S UT Coe um UMG 2 
The coefficient on the rate of change in the exchange rate is constrained to equal 
the coefficient on the rate of change of U.S. prices. 

The work of Dunn’® has provided some evidence that, over part of the sample 
period, changes in the U.S. price were considered “‘permanent’’, while exchange rate 
changes were seen as fluctuations about a normal rate. Only a revision of 
expectations regarding the normal exchange rate would cause a price reaction. 
Furthermore Dunn argued that this behavior would be confined to oligopolistic 
industries. To make allowance for this, the exchange rate is entered as an additional 
explanatory variable. This involves rewriting (9) as, 

AP APUS AR 


ete ps C8 ep! U2) 


15See, for example, the price equation for the auto industry in David A. Wilton, ‘An 
Econometric Model of the Canadian Automobile Manufacturing Industry,’ Kingston, Institute 
for Economic Research, Queen’s University, 1970. (Discussion Paper No. 14) 

16 Robert M. Dunn, ‘Flexible Exchange Rates and Oligopoly Pricing: A Study of Canadian 
Markets, ” Journal of Political Economy 79:140-151, January/February 1970. 
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Oe age ele 
and rewriting (10) as 


AULC AUMC APUS AR 
ULCe bap Mcm AseaeptS wes! cue (13) 


AP 

ee ey IDE 0) 
P 1 2 
Ug< Q10 <wele 

It is possible that, in some industries, the relevant foreign competitor is not an 

American-based firm. In this case, the change in the exchange rate provides the sole 

indication of changes in the pressure of international competition. This implies that 


in model (13), for example, the omission of the term <p> will not reduce the 


percentage of the variance in which the model explains. 


In this section, three basic price adjustment models have been developed. They 
are: 

(a) equation (9) the domestic profit-maximizing, mark-up pricing model; 

(b) equations (9a) and (12), the strict tariff limit pricing model, 
and 

(c) equations (10a) and (13), models which admit to both domestic and foreign 

influences on the price adjustment process. 

These models can now be used to test the theoretical propositions outlined both in 
this section and in section 2. If gross margins are altered as demand conditions 
change, a, will be significant (the sign of a, depends, of course, on the exact 
specification of the demand disequilibrium variable). The relative short-run 
influence of labor and materials cost can be inferred from the estimates of a2 and 
a3. If all the cost changes experienced in period t are translated into price changes 
in the same period, then a and a3 will sum to one. If the exchange rate and the 
U.S. price exert the same effect on the Canadian price then ag will not differ 
significantly from a7, nor will a differ significantly from a,9. These and other 
tests of hypotheses will be discussed in section 11. The task of the next several 
sections is to explain the exact form of the explanatory variables in the above 
models. 


THE SAMPLE AND THE DATA 


The models developed in section 4 are applied to 27 three-digit manufacturing 
industries. The estimation period is 1958-1969. The limiting factor in the choice of 
an estimation period is the unavailability, before 1958, of consistent data from 
which demand conditions can be inferred. Partially specified models can be 
estimated over periods up to two years longer than the above. 

The observations are quarterly. Use of quarter-to-quarter percentage changes 
leaves 47 observations from which to estimate the fully specified model. 

The industries in the sample were chosen because all the relevant data were 
available for them.’’ No other criterion was employed in sample selection. The 


17In three cases it was impossible to obtain matching U.S. wholesale prices. The industries 
were included in the sample, nevertheless. This is the only occasion on which the selection 
criterion was violated. 
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industries included in the sample account for approximately 44 per cent of the 
value added in the Canadian manufacturing sector as a whole. The industries 
included in the sample are listed on Table XLI. 


TABLE XLI 


Industries for which Price Adjustment 
Equations are Estimated 


SIC Number Name 


12 Fruit and Vegetable Canners and Preservers 

128 Biscuit Manufacturers 

131 Confectionery Manufacturers 

145 Breweries 

174 Shoe Manufacturers 

183 Cotton Yarn and Cloth Mills 

197 Wool Cloth Mills 

201 Synthetic Textile Mills 

231 Hosiery Mills 

239 Other Knitting Mills 

243 Men’s Clothing Industry 

Pins Veneer and Plywood Mills 

24 Pulp and Paper Mills 

291 Iron and Steel Mills 

sae be) Smelting and Refining 

305 Wire and Wire Products Manufacturers 

306 Hardware, Tool and Cutlery Manufacturers 

311 Agricultural Implements Industry 

523 Motor Vehicle Manufacturers 

52) Motor Vehicle Parts and Accessories Manufacturers 
334 Manufacturers of Household Radio and Television Receivers 
336 Manufacturers of Electrical Industrial Equipment 
338 Manufacturers of Electric Wire and Cable 

365 Petroleum Refineries 

374 Manufacturers of Pharmaceuticals and Medicines 
375 Paint and Varnish Manufacturers 

376 Manufacturers of Soap and Cleaning Compounds 


The next five sections explain how each of the variables in the price adjustment 
models of section 4 are made operational. Data sources relevant to each variable are 
given in footnotes to the section in which that variable is explained. Note that all 
time series used are seasonally adjusted. 


DEMAND 


The relationship between demand disequilibrium and price change was stated 
formally by Samuelson’ ® as, 


“=F (-S) OS eee 


18Paul A. Samuelson, Foundations of Economic Analysis, New York, Atheneum, 1965. p. 
263. 
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D = demand 
S = supply 
P = selling price. 


Both Arrow!? and Gordon and Hynes?° have investigated the possible 
mechanisms through which a deviation between supply and demand is translated 
into a change in price. The objective of this section is to investigate how (D - S) 
might be expressed in terms of observable quantities. 

The demand variables used in previous studies of the price equation can be placed 
in three distinct categories. These are: 

(a) measures which are based upon the demand situation in the labor market. 
An example of such a measure is Yordon’s”! use of the ratio of current 
average weekly hours to its mean value for the period to indicate demand 
pressure in the product market; 

(b) measures of capacity utilization. An example of this approach is provided by 
the work of Rippe?? and of Schultze;?? 

(c) measures of demand pressure based on the behavior of product market 
variables such as unfilled order backlogs, new orders, and inventories. 

Demand proxies based upon labor market variables are likely to be more closely 
associated with the rate of wage change than with the rate of price change. Reliable 
measures of capacity utilization are not generally obtainable for the three-digit 
industries under study here. This investigation therefore concentrates on the 
demand disequilibrium measures which can be calculated from inventories, unfilled 
order backlogs and new orders.?* 

The first step is to make a distinction between production to stock and 
production to order. In a “pure order” industry, 


(D - S) = (NO. - S) = AU, 
2 (Die Sinaia Ups aan(N OFS) ie 
i=0 i=0 


and 
St = Xt 


19k, J. Arrow, “Towards a Theory of Price Adjustment” in The Allocation of Economic 
Resources; Essays in Honor of Bernard Francis Haley, by M. Abramovitz and others, Stanford, 
Stanford University Press, 1959. pp. 41-51. 

20D. F. Gordon and A Hynes, ‘“‘On the Theory of Price Dynamics” in Microeconomic 
Foundations of Employment and Inflation Theory edited by Edmund Phelps and others. New 
York, Norton, 1970. pp. 369-393. 

21yYordon, P. 290. 

22Rippe, P. 39. 

23Charles L. Schultze, “Uses of Capacity Measures for Short-run Economic Analysis” 
American Economic Review 53:293-308, May, 1963. 

24The leading example of this approach is provided by Thomas J. Courchene’s “An 
Analysis of the Price-Inventory Nexus with Empirical Application to the Canadian Manu- 
facturing Sector’’ International Economic Review 10:315-336, October 1969. 

Date on new orders, unfilled orders, shipments, finished goods inventories and aggregate 
inventories are taken from Canada, Dominion Bureau of Statistics, Inventories, Shipments and 
Orders in Manufacturing Industries. (Monthly) DBS 31-001, various issues. 

Output price indexes are taken from Canada. Dominion Bureau of Statistics, Industry 
Selling Price Indexes. 1956-1968 (1961 = 100). Ottawa, Queen’s Printer, 1970. DBS 62-528. 
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(N.O. - S)t = the deviation between new orders and shipments during period t 
Ut = the level of unfilled orders at the end of period t 
AUt = the change in the level of unfilled orders during period t 
X = output during period t 


For industries producing purely to order, current (the flow of) excess demand is 
the deviation between new orders and output. The sum of past excess and deficient 
demand experience is reflected in the stock of unfilled orders.’> Thus, the current 


flow of real excess or deficient demand may be expressed a The stock of 


: , U 
past excess and deficient demand experience may be expressed, in real terms, as— 


or All the symbols have been defined above. 


It was stated in footnote 25 that firms may wish to maintain a specific 
level of unfilled order backlogs. The simplest assumption is that there exists 
a desired ratio of unfilled orders to shipments which is equal to the period mean. 
This implies that the above measures of demand disequilibrium may be expressed in 
deviation form as, 


[S- @) 1. 


This form is also useful for testing Schultze’s demand shift hypothesis”® which 
has as its rationale the observation that prices are more likely to rise during periods 
of excess demand than they are to fall during periods of deficient demand. 

It has been suggested?” that the price change-demand disequilibrium relationship 
is non-linear. The rate of price change is minimal at lower levels of excess supply or 
excess demand. As these increase, price falls or rises at an increasing rate. This 
phenomonon can be captured by expressing either (N.O. —S)/P 
or \* = (=) ] asa cubic. 

In the case of industries which produce purely to stock, a deviation between 
supply and demand is rendered observable in the following manner. Assume that, 


(Q4 - Qs) = (S - Se) 
and 


2h = Se Se ete Fe 


25 positive level of unfilled orders would be associated with deficient demand if firms 
wish to maintain a greater order backlog. This assumption is developed more fully in George A. 
Hay, ‘Production, Price and Inventory Theory,” American Economic Review 60:531-545, 
September 1970. 

26Charles L. Schultze, “‘Recent Inflation in the United States,” Study Paper No. 1, U.S. 
Congress, Joint Economic Committee, Study of Employment, Growth and Price Levels, 
Washington, U.S. Government Printing Office, 1959. 

27See Otto Eckstein, “‘A Theory of the Wage-Price Process in Modern Industry” Review of 
Economic Studies 31:267-86, October 1964. p. 276. 
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If 
Ker oXee 
(S - S*), 


Si inaXuita baal 
iF = X = St + geod 


ie iy: 


(S559); 


In this case, 


Oe quantity demanded during period t 
Q* = quantity supplied during period t 
S, = actual shipments during period t 

SS = expected shipments during period t 
X? = output planned for period t 

Xt = output achieved during period t 


I 


Is stock of finished goods inventory desired at the end of period t 


= stock of finished goods inventory in existence at the end of period t-1. 


bo 
=> 
| 
— 
| 


In industries which produce to stock, shipments provide the only indication of 
demand. Demand disequilibrium occurs when actual shipments deviate from those 
which are anticipated by the industry. This is revealed by the discrepancy between 
the industry’s desired inventories and its actual inventory holdings. Notice that 
(1; —I,) reflects only that portion of the deviation between actual and expected 
shipments which cannot be met by changing the level of production.”® 

There are a number of assumptions which may be made regarding the determina- 
tion of I*. The simplest is that 


Ir =kS&, 
where k is the mean value of I/S calculated over the estimation period of the model. 
It follows that, 
(QO OVS Tes = (Sas 
A second simple assumption is that, 
Lp i=ekomiteki(t) St 


The desired stock of inventory at the end of period t is a function of shipments 
made during period t. The coefficient kj is itself a function of time. This implies 
that, 


281f X_ =,XP + (i - C)(St — St) then (If — I) = C (St — S%). As the value of C ap- 
proaches one, production tends to inflexibility in the short-run, A greater proportion of the devia- 
tion between actual and expected demand must come from inventories, It is that portion of 
demand disequilibrium which can be met only by drawing down or accumulating inventories 
which is most likely to result in a price change. 


106 ESSAYS ON PRICE CHANGES IN CANADA 


(OnnO)) eal S ele 
where I/ST is a linear trend value of I/S.*? Other investigators have used moving 
averages of various lengths in place of I/ST.*° 

An equally simple but somewhat more realistic model has been used by 
Courchene?! to generate I*. His model is more realistic in that it allows for 
adjustment lags and for passive inventory investment. It also allows the estimation 
of both desired finished goods inventories (IF*) and desired aggregate inventories 
(15). Using the latter, comparable measures of demand disequilibrium can be 
obtained for both the group of industries which produce to stock, and those which 
produce to order. Industries producing to order do not generally hold significant 
finished goods inventories. 

The reduced-form equation used to generate desired finished goods inventory is 
derived from the following structural equations: ?7 


eee ky Ss, (A.1) 
Sia. = St (A.2) 
NE, S a (A.3) 
AID S TCR IRE) (A.4) 
Alte (S;7="S°) (A.5) 


Equation (A.1) asserts that the stock of inventory desired at the end of period t isa 
linear function of the shipments which are expected to be made in period ttl. 
Equation (A.2) reflects the assumption of static expectations. Equation (A.3) is an 
identity stating that observed changes in inventory must be due either to desired or 
passive inventory investment or disinvestment. Equation (A.4) is an application of 
the partial adjustment model to inventories. The desired change in inventory is 
some fraction (0 < b < 1) of the difference between the stock desired at the end of 
period t and that which exists at the end of period t- 1. If b = 1 the desired change 
during period t is just equal to this difference. Equation (A.5) provides a measure of 
the extent to which unanticipated shipments must be made from inventory. As c 
tends to one, the deviation between expected and actual shipments must come 
entirely from inventories (see footnote 30). 
Equations (A.1) to (A.5) can be combined to yield the following reduced form, 


F=bko + bk +A + - dv, (A.6) 


2°9This formation is used by Schultze and Tryon, pp. 281-311. 

30See L. D. Taylor, S. J. Turnovsky, and T.A. Wilson, ‘‘Wage, Price, and Productivity 
Behavior in the Canadian Manufacturing Sector” (paper presented to the Canadian Economics 
Association Annual Meeting, June 3-5 1971, Memorial University of Newfoundland, St. John’s) 
Moving averages of sufficient length to approximate a desired inventory:sales ratio, result in 
considerable loss of degrees of freedom. For this reason this approach is not used in the present 


study. 

3i Thomas J. Courchene, Inventory Behavior and the Stock-Order Distinction: An 
Analysis by Industry and by Stage of Fabrication with Empirical Applications to the Canadian 
Manufacturing Sector Unpublished Ph.D. thesis, Princeton University, 1967. 

32 Reduced form estimates are given in the Appendix to this study. 
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The steady state version of (A.6) is (A.1). Since ky and ky are just identified, I*is 
obtained from, 
iS = kK +k St. (A.7) 


Desired aggregate inventory is generated in a similar fashion. For those industries 
which produce purely to stock, an equation identical to (A.6) is used. In the 
stock-order sector the reduced-form equation is modified to appear as, 


IA = bdy + bdy N.Ox + bdz Ut + AS; + (1 - DIL, (A.8) 
Again, in equilibrium S; = §,_, and 1S = lore that, 
TA" = do + dj N.O4 + do U1. (A.9) 


The stock of inventory of raw materials, work-in-process, and finished goods 
desired at the end of period t, depends on the flow of new orders received during t 
and the stock of unfilled orders in existence at the end of the previous period.°* 

Thus, the measures of demand disequilibrium which are generated from this 
model are: 

(a) (F* - TF), which is calculated for all of the industries in the sample for which 
finished goods inventories data are available. These industries are characterized by 
production to stock on a scale sufficient to maintain an inventory of finished 
products. 

(b) A* - JA), which is calculated for all industries. 

Notice that both these variables reflect the sum of past excess or deficient 
demand experience. The current demand disequilibrium situation may be inferred 
from a first difference of (a) or (b). 

Some industries produce both to stock and to order on a significant scale. In this 
case demand disequilibrium might be written as, 


F*  ,F, U 
[d ").-g]- 


LABOR COSTS 


The first labor cost variable to be considered is ‘“‘actual’’ or “‘measured”’ unit 


labor cost. It is defined as: 
L 
ULC = W(=— 
(6) 


where W = the wage rate 
L = total labor hours 


Q = the level of output 


33Equation (A.8) is taken from Courchene, Inventory Behavior and the Stock-Order 
Distinction, p. 140. 
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It has been used in the price equations of Moffatt?* and Yordon®*. The above 
expression constrains the wage rate and labor productivity to have identical effects 
on price. Wilton, Andersen and Officer*?® have argued that the wage rate and 
measured labor productivity will not be equal in their effect on price in the short 


Q 


Actual unit labor cost will fluctuate due to cyclical variations in labor 
productivity. The firm may prefer to base its pricing decision on a measure of unit 
labor cost which incorporates only permanent productivity changes. Normal unit 
labor cost is one such measure. It has the effect of isolating long-run costs from 
those which are transitory. Thus firms may regard all changes in the wage rate as 
permanent and assume that permanent productivity changes are subject to some 
long-term trend. A number of investigators (Courchene,*” Morkre,*® and Rippe®”) 
have incorporated this type of behavior in their price equations. They have used 
AW as an independent variable and assume that the trend value of productivity 
would be captured by the constant term. On other studies the productivity trend is 
constrained to have the same effect on price as do wages. Hence 


ENE 
N — — 
ULC W (5) 


where ULCN = normal unit labor cost 


run. W and () appear as separate independent variables in their price equation. 


Q 


The productivity trend is approximated by a 12-quarter moving average in the 
work of Schultze and Tryon.*® Neild*’ uses a semi-logarithmic time trend. 
Eckstein and Fromm*? use a productivity model, the steady state value of which is 
again a semi-logarithmic time trend in output per man-hour. 

In this study, four labor cost variables are calculated for each industry.** Two 
are measures of actual unit labor cost, two of normal unit labor cost. In all cases 
wage rates and productivity are assumed to exert identical effects on price. 


T 
@ = a long-run trend value of productivity. 


The variables are: 
(a) ULC =W AS) 


34Moffatt, p. 258 

35Yordon, p. 290 

36D. A. Wilton, P. R. Andersen, and L. H. Officer, “Value Added Price Equations for 
Canadian Industries”’ (unpublished paper 1968). 

37Courchene, ‘‘An Analysis of the Price-Inventory Nexus with Empirical Application to 
The Canadian Manufacturing Sector” p. 326 

38Morris E. Morkre, ‘‘Short-term Price Change in the Steel Industry” Review of Economics 
and Statistics 52:26-33, February 1970, p. 30. 

39 Rippe, p. 39 

40Schultze and Tryon, p. 286 

41Meild, p. 14 

42Fckstein and Fromm, p. 1168 

43The model was originally estimated with AW/W as the sole labor cost variable. It was 
assumed that the productivity trend would appear in the constant term. The results obtained 
were decidedly inferior, from the standpoint of contribution to the explanation of the 
independent variable, to those obtained using the labor cost variables described in the text. 
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(c) ULCN =W Ge) 


(d) USWN = SW Gr 


where 
ULC =actual unit production labor cost 
USW =actual unit salaries and wages 
ULCN = normal unit production labor cost 


USWN = normal unit salaries and wages 


W = average hourly earning of hourly rated workers** 

H = average weekly hours of hourly rated workers 

N = index of the number of employees reported 

Q = real output, either the index of real domestic product by industry, 


or current dollar shipments plus finished goods inventory change 
deflated by the relevant output price. 


S 


W 
*N\T 
aS = The anti-log of the values predicted by a semi-log time trend fitted 


* a) 
Q 
ae 
( ) = The anti-log of the values predicted by a semi-log time trend fitted 
N 
LOM ae 
(3) 


variables (a) and (c) measure production (hourly rated) labor cost only. Variables 
(b) and (d) encompass all labor costs. N, the index of employees reported, was 
used in the calculation of ULC rather than the index of production workers 
employed (PW). The reason is that N is far less erratic. It was assumed that most, if 
not all, of the variance in N could be explained by variation in the number of 
production workers employed. This assumption was tested by regressing N on PW 


= average weekly wages and salaries, all employees 


44(a4) Average hourly earning and average weekly hours are obtained from Canada, 
Dominion Bureau of Statistics, Review of Man-Hours and Hourly Earnings, (Annual) DBS 
72-202, various issues, and by special correspondence. 

(b) Average weekly wages and salaries and the index of employment are obtained from 
Canada. Dominion Bureau of Statistics, Review of Employment and Average Weekly Wages and 
Salaries, (Annual) DBS. 72-201, various issues, and by special correspondence. 

(c) Real domestic product is obtained from Canada, Dominion Bureau of Statistics. Indexes 
of Real Domestic Product by Industry (1961 Base). Ottawa, Queen’s Printer, 1968. DBS 
61-506. 
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and AN on APW. This test was performed for 17 of the 27 industries in the sample. 
The regression of N on PW achieved values of R? consistently in excess of 0.95. The 
regressions of AN on APW yielded values of R? generally in excess of 0.75. Virtually 
all the variance in the total number of employees reported is explainable by the 
variation of the number of production workers employed. It therefore appears that 
little is lost in the use of the index of all employees reported in the calculation of 
unit production labor cost. 


As stated above, the formulation 


H-N\ft 
N = a 
ULC w (2X) 


embodies the assumption that all changes in average hourly earnings are considered 
permanent and incorporated into normal costs. However, W includes overtime 
premiums which should not be part of the firm’s normal cost calculation. 
Expressions (c) and (d) therefore yield an overestimate of normal unit labor cost 
during periods in which overtime work is prevalent. Expressions (a) and (b) will also 
be in error to the extent that firms exclude overtime premiums from their 
calculation of actual unit labor cost. 

This fault can, in principle, be corrected by the estimation of straight time wage 
rates which exclude overtime premiums. Unfortunately, it is impossible to specify 
fully a straight time earnings model at the three-digit SIC level. Experiments were 
conducted with a straight-time earnings variable based on a correction factor 
estimated at the “all manufacturing” level.*° This straight time earnings variable 
proved significant in only one industry. It was therefore decided to concentrate on 
measured wage rates. This increases the possibility that there will be a significant 
intercorrelation between labor cost and demand disequilibrium in the price 
adjustment equations which follow. This obviously makes it more difficult to 
separate the effect of demand from that of the change in unit labor cost. These 
two explanatory variables do appear to be significantly correlated in several cases. 
This issue is discussed further in section 11. 

Finally, it is necessary to assume that the rate of change of labor cost is either 
exogenous or predetermined in order to justify the use of a single equation price 
adjustment model. The exogeneity assumption derives considerable support from 
the work of Scarfe.*® He found that industry wage levels were determined exclu- 
sively by factors external to that industry in 46 of 57 industries studied. He found 
that the industry wage level was related to the industry output and/or employment 
level in 11 cases. However, the lags in this relationship are sufficient to characterize 
wage rates as pre-determined. For the purpose of the present model, the change in 
the wage rate is assumed to be similarly pre-determined. 


45The correction factor was obtained from work done at the “all manufacturing” level by 
Professor T. A. Wilson of the University of Toronto. 

46See B. L. Scarfe, Price Determination and Process of Inflation in Canada. Study done for 
the Prices and Incomes Commission. Ottawa, Information, Canada, 1972. Scarfe finds that the 
national unemployment rate and the industrial composite measure of average weekly wages and 
salaries are the important external factors. 
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MATERIALS COST 


In principle, unit materials cost may be calculated as 
UMC =M (5) 
Q 


J = the quantity of material inputs 


where UMC = unit materials cost 


Q =the volume of output 
M = the index of materials prices 


However, no information about the behavior of J/Q is available. If J/Q remained 
constant over the sample period one could substitute AM/M for AUMC/UMC. 


According to Heflebower,*’ many firms do assume J/Q is constant when they 
ant Nene ve , oh! AUMC _ AM 
make their pricing decision. This assumption is also made here. Thus, UMC M 


If there is a trend to J/Q, it will appear in the constant term of the regression. 

The calculation of M;, the materials price index for the ith industry, is described 
in the Appendix to this study. It is a weighted average of the price indexes of 83 
commodity and service groups from which industry i can draw its non-labor 
inputs. The weight of each of these groups in Mj is calculated from information 
found in the Input-Output Table.*® The prices used are often proxies for the 
desired commodity or service price. Variations in the suitability of these proxies 
causes an unfortunate unevenness in the quality of the input price indexes. 

AM 
—M 
AM/M is exogenous only if the industry in question exerts a negligible effect on it. 
This requires that each of the sample industries be a relatively small buyer on the 
market for its material inputs. In some cases this assumption is questionable and the 


The single equation approach again requires that be determined exogenously. 


coefficient estimate on = may be biased upwards. 


Vertically integrated, resource based industries such as SIC 271 (Pulp and Paper), 
291 (Iron and Steel), 295 (Smelting and Refining) and 365 (Petroleum Refining) 
set raw material transfer prices largely for bookkeeping purposes. It is not clear that 
these prices are even relevant decision variables in these industries. The empirical 
results (see Table XLIV) indicate that raw materials price is significant in some 
resource based industries (291, 365R) and not in others (271, 295). The results 
may have more to do with the quality of the proxies than with the decision process 
of the industry. 


47 Heflebower, ps372 

: Canada, Dominion Bureau of Statistics. Systems of National Accounts. The Input- 
Output Tables. Vol. 1. The Input-Output Structure of the Canadian Economy, 1961. Ottawa, 
Queen’s Printer, 1969. DBS 15-501, 
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FOREIGN PRICES AND THE EXCHANGE RATE 


For all but three industries in this sample, a U.S. wholesale price index which 
adequately matches the Canadian industrial selling price is available.*? The U. S. 
price is said to match the Canadian price if a U. S. price exists for the group of 
commodities produced by a Canadian three-digit industry. 

As stated in the Appendix to this study, the materials price indexes do not 
include prices of those imported inputs which compete with domestically produced 
inputs. To the extent that the former originate in the United States, a significant 
coefficient on the U. S. price may imply only that the raw materials price index 
does not adequately reflect the same. However, the raw materials price index does 
contain the prices of domestically produced inputs which compete with the 
imported ones. This implies that the change in the U. S. price and the change in the 
taw materials price may be significantly correlated. If the change in the U. S. price 
is more strongly correlated with the dependent variable than with the change in the 
materials price index, it is legitimate to infer the existence of a foreign influence as 
posited in section 4. 

As stated in section 4, the exchange rate may exert an effect on the rate of 
change of the Canadian price which, in the short run, is not equal to that of the 
relevant U. S. price. In this case, both the rate of U.S. price change and the rate of 
change in the exchange rate appear as independent variables in the regression. 

Since no other foreign prices are used, the exchange rate provides the only 
measure of the differing effect of, say, Japanese prices on Canadian prices. Thus, it 
may appear in an equation on its own (as the only foreign influence variable) when 
the relevant competitor is not based in the U. S. 

Both the rate of U. S. price change and the rate of change in the exchange rate are 
assumed exogenous to the model. This assumption is justified as long as none of the 
Canadian industries in the sample can exert an appreciable effect on the rate of 
price change in the corresponding U. S. industry. This appears to be the case with 
respect to the industries in the present sample. 


REALIZED PRICES*° 


It is quite possible that the quoted price used in the present statistical work may 
differ from the price at which transactions are actually taking place. Adherence to a 
standard set of cost-oriented list prices is a form of oligopolistic coordination. Price 
concessions are not uncommon, however.°’ These may take the form of freight 
absorption, or an import competition allowance, or a promotional allowance (to 


49The U.S. wholesale prices are taken from U.S. Bureau of Labor Statistics, Wholesale 
Prices and Price Indexes (Monthly), various issues. American industrial selling prices which are 
equivalent to the Canadian industrial selling price begin in 1965. Therefore, the commodity 
based wholesale prices are used. In the case of SIC’s 231 (Hosiery Mills) and 239 (Other 
Knitting Mills), there is no U.S. commodity group which accounts for more than a fraction of 
the output range of the Canadian industries. In the case of SIC 325 (Auto Parts and 
Accessories), the U.S. wholesale price index in not available prior to 1965. 

59The terms realized, implicit, and transaction price are used interchangeably as are the 
terms quoted, list, and published price. 

51Statistic Canada’s industrial selling price surveys do seek specific information about 
off-list sales. In many cases, however, these are simply not reported. 
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retailers). Under the pressure of excess capacity, “off grade” products may be made 
available at a lower unit price.>? 

The transaction price may therefore be more flexible than the quoted price. 
Changes in it may lead changes in the quoted price. The transaction price is more 
likely to respond to a given degree of demand disequilibrium than is the quoted 
price. 

In 11 industries it is possible to calculate an implicit price index which will better 
reflect the various concessions obtained by buyers. This price is calculated as 

Implicit Price = (Current Dollar Gross Output)/(Real Output) 

or 


eee LA Grarhy op ey 
Implicit Price (Period 1) Go # Alp) / ; (14) 
where S, =shipments made in period 1 
AI, = finished goods inventory change in period 1 
Q, =real output in period 1 
So = shipments made in period 0 
Al, = finished goods inventory change in period 0 
Qo = real output in period 0 

It is important to note, however, that this calculation is legitimate only if the 
index of real output has been obtained by comparing physical quantities of goods 
produced in the current and base period. If the measure of real output is itself 
calculated by deflating current dollar quantities produced, no information will be 
gained. 

Serious error is also introduced if labor hours are used to predict real output. 
Since output per man hour varies over the cycle (positively as capacity utilization), 
real output will be underestimated at the cyclical peaks and overestimated at the 
troughs. An implicit price based on such a measure would rise as true output rises 
and fall as true output falls. Thus providing the illusion that it is demand 
responsive. A recent example of such an error can be found in a study by 
Morkre.>* His realized price is, effectively, current dollar output per labor-hour. 
Needless to say he finds it responsive to his measure of demand. 

Quarterly real output series which provide a usable measure of Q,/Qo are 
available for the following sample industries: 


SIC Number Basis for Q;/Qo 


145 gallons of beer 

174 pairs of shoes 

183 bales of cotton opened 

201 pounds of fabric, yards of yarn 

DEY 4 board feet of plywood 

271 tons of pulp and newsprint 

291 tons of steel 

295 pounds of copper, nickel, lead, etc. 


52For examples of the bewildering variety of forms which off-list price competition can 
take, see Canada, Restrictive Trade Practices Commission, ‘‘Report Concerning the Manu- 
facture, Distribution, and Sale of Evaporated Milk and Related Products,” Ottawa, Queen’s 
Printer, 1962. (RTPC No. 22) 

53Morkre, p. 27 
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323 number of vehicles 
365 barrels of petroleum products 
376 pounds of soap 


SOURCE: Statistics Canada, special correspondence. 


A four quarter moving average of both the numerator and denominator of (14) 
was used to smooth some irregularities in the component series. 

A comparison of the coefficients of variation of the quoted and implicit price 
series is shown on Table XLII. In eight of 11 cases the coefficient of variation of 
the implicit price is equal to or greater than the coefficient of variation of the 
quoted price even after the former has been “smoothed.” In three cases the 
reverse is true. In only one of this (295) is there a large discrepancy. In eight of 11 
cases there is a significant positive correlation between the levels of the two price 
series. A significant correlation exists between percentage changes in only three 
cases. 


TABLE XLII 


Comparison of Quoted and Implicit Prices 


CON: C.0.V. n r 
SIC Number Quoted Price Implicit Price Price Levels Per Cent Changes 
145 0.039 0.024 0.83 0.23 
174 0.094 0.158 0.95 aO0.15 
183 0.030 0.059 0.84 0.11 
201 0.034 0.034 -0.40 0.02 
jaa) 0.100 0.090 OFF 7 Ons 3 
271 0.045 0.093 0.98 0.11 
291 0.022 0.039 0.78 0.42 
295 0.146 0.038 0.62 0.42 
323 0.020 0.045 =| DP 0.08 
365 0.024 0.050 0.66 0.10 
376 0.031 0.034 -0.14 0.01 


In three cases (174, 201, 323), the two price series diverge over time. This 
difference is most likely due to the fact that the implicit price index reflects the 
current composition of output while the quoted price does not. The latter is 
calculated using fixed commodity weights for each industry. SIC 323 provides a 
practical example of this. The realization per vehicle has fallen (due to a shift to 
smaller cars) while the quoted prices of the models entering the Statistics Canada 
weighting scheme have risen. 

The implicit prices calculated here are used as dependent variables in the price 
adjustment equations specified in section 4. The results are shown on Table XLIV. 

Note that the use of current weights in the realized price may not be compatible 
with the assumption that the volume of material input per unit of output is 
constant (see section 8). If the composition of output shifts over time (as from 
larger to smaller cars), one expects that (J/Q) will also change. Thus, the partial 


correlation between te and the rate of change in the implicit price is likely to be 
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lower than the partial correlation between a and the rate of change in the quoted 


(fixed commodity weight) price. The labor cost variables allow for changes in the 
volume of output per unit of labor input and will, therefore, not be affected. This 
issue is discussed further in section 11(g). 


PRICE ADJUSTMENT EQUATIONS: EMPIRICAL RESULTS 


(a) Significant Equations 

Estimates of the price, adjustment models are shown on Table XLIV. The equa- 
tions in which the dependent variable is the rate of change in the implicit price are 
marked with an R. All the equations for each industry are shown together to 
facilitate comparison. Using the models derived in section 4, it is possible to obtain 
significant values of R? in 21 of 27 cases at the 95 per cent confidence level.** 

There are 18 industries in which a significant R* can be obtained using the rate of 
change in the quoted price as the dependent variable. These are: 


SIC Number Name Ra 
128 Biscuit Manufacturers (Mfrs.) 0.30 
131 Confectionery Mfrs. 0.27 
174 Shoe Mfrs. 0.47 
183 Cotton Yarn and Cloth Mills 0.51 
197 Wool Cloth Mills 0.31 
201 Synthetic Textile Mills 0.30 
239 Other Knitting Mills 0.33 
243 Men’s Clothing Industry 0.44 
252 Veneer and Plywood Mills 0.24 
211 Pulp and Paper Mills 0.54 
291 Iron and Steel Mills 0.32 
295 Smelting and Refining 0.57 
305 Wire and Wire Products Mfrs. 0.74 
306 Hardware, Tool, and Cutlery Mfrs. 0.44 
311 Agricultural Implement Industry 0.34 
334 Mfrs. of Household Radio and 

Television Receivers O28 
336 Mfrs. of Electrical Industrial Equipment 0.40 
338 Mfrs. of Electric Wire and Cable 0.74 


In three industries a significant R? is obtainable only when the rate of change in 
the implicit price is used as the dependent variable. These industries are: 


145 Breweries 0.20 
365 Petroleum Refineries 0.45 
376 Mfrs. of Soap and Cleaning Compounds 0.49 


There are five industries in which the model posited in section 4 fails to explain a 
significant fraction in the rate of change in the quoted price. It was impossible to 
calculate a legitimate implicit price series for these industries. They are: 


112 Fruit and Vegetable Canners and 
Preservers 

231 Hosiery Mills 

325 Motor Vehicle Parts and Accessories Mfrs. 

374 Mfrs. of Pharmaceuticals and Medicines 

375 Paint and Varnish Mfrs. 


54 An F-test is used here. See Arthur S. Goldberger, Econometric Theory, New York, Wiley, 
1964 p. 176. u 
Significant values of R2 are obtained in 20 of 27 cases at the 99 per cent confidence level. 
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Finally, there is one industry in which the present model fails to explain a 
significant fraction of the rate of change in either the quoted or the implicit price. 
This industry is SIC 323, Motor Vehicle Manufacturers. 

The failures do not appear to have any common characteristics. In two cases (231 
and 325) there was no US. price available. This may have been crucial to the 
explanation of the price behavior of the latter industry. 

A plausible explanation exists for the poor results obtained in industry 112. This 
industry is concerned with processing raw fruit and vegetables. The price of inputs, 
the materials to be processed, will be particularly strategic. Unfortunately, there is 
no price series available for raw fruit and vegetables and the proxies used are 
obviously inadequate. 

The mark-up model developed in section 4 is inappropriate for an industry such 
as SIC 374. Variable costs account for a relatively small proportion of total costs 
(see Table XLIII). It is not surprising that changes in variable costs have no effect 
on price in the short run. 

The observed quarter-to-quarter price change in many of the sample industries is 
very small. It is likely that the dependent variable in this model is afflicted with a 
relatively high proportion of random movement. In this case, the generally low R*’s 
achieved do not necessarily indicate that the model is inappropriate. A considerable 
proportion of the unexplained variance is likely to be due to this random 
movement. 

Of the legitimate unexplained variance, the largest proportion is most likely due 
to the short-run nature of this model. The present specification ignores all influences 
on the rate of price change which take more than one quarter to exert their effect. 
The recognition of these adjustment lags would no doubt result in an increase in the 
values of R?. However, this is not directly relevant to the stated purpose of this 
study, which is to provide an inter-industry comparison of the short-run 
determinants of the rate of change of selling prices. 


(b) Demand 


The coefficient of one of the demand disequilibrium variables enters the price 
adjustment equation significantly and with the correct sign in 13 industries. Table 
XLV contains the pertinent information. 

A demand disequilibrium variable enters the “best”®* price adjustment equation 
in 10 of these industries. These are 128, 131, 183, 197, 271, 306, 334, 336, 338 
and 365R. 

Demand disequilibrium is significant in six of the seven stock-order industries and 
in seven of the 20 pure stock industries in the sample. 

A significant partial correlation between demand disequilibrium and the rate of 
price change can be inferred with greater frequency in the group of industries which 


55The ‘“‘best” equation is that which achieves the highest R2 while remaining consistent 
with the models derived in section 4. 
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produce primarily to order.°® This may be due to the fact that unfilled orders are a 
more direct and hence a better measure of demand disequilibrium than is the 
deviation between actual and desired inventory. 


The demand disequilibrium variable generated from inventory model (A.1) to 
(A.9) does prove superior in seven cases (see Table XLIV). However, six of these are 
industries which produce primarily to stock. No data on orders are available. The 
inventory disequilibrium model does not do well in the group of industries which 
produce primarily to order. For these industries, desired inventory is expressed as a 
function of current orders and unfilled orders lagged one period (see equation 
(A.8). Use of new orders, or unfilled orders themselves, or in conjunction with the 
simple mean deviation form of inventory disequilibrium, achieve better results here. 


In certain industries, the demand variables suffer from a high degree of 
intercorrelation with labor cost (SICs 239, 243) and with the raw materials price 
(252,305), or with both of these (306). It will be recalled that some intercorrelation 
between demand and labor costs was to be expected as a consequence of using 
average hourly wages including overtime premiums to calculate labor cost. The 
intercorrelation between demand and materials price is evidence of a possible 
misspecification of the model. Excess demand in the product market manifests 
itself in increases in materials prices. This would occur only if the industry in 
question were a relatively large buyer on the relevant factor markets. This is a 
violation of one of the assumptions of the model. This occurrence does not appear 
to be widespread however. 


It is now necessary to confront the hypotheses made in section 2, regarding the 
effect of market structure on the demand sensitivity of margins, with the empirical 
evidence. The basic hypothesis is, of course, that demand sensitive margins are a 
characteristic of the less concentrated industries. 


The industries in which demand disequilibrium entered the “best” price ad- 
justment equation significantly are shown on Table XLVI along with the industry 
concentration ratio. As is evident, these industries vary in concentration from the 
very low (306) to the very high (338). There does not appear to be any pattern. A 
simple test of the above hypothesis is to compare the median concentration ratio of 
the group in which there is a significant partial correlation between demand and 
the rate of change in the quoted price with the median concentration ratio of the 
group in which there is not. Results obtained using implicit prices should be 
excluded from this test since it is a matter of chance that they are available for 
some industries and not for others. 


5©The frequency of significant partial correlations between demand and the rate of price 
change is significantly greater in the group of industries which produce at least partly to order. 
The test statistic is, 


Pi—P2 


a(P1-P2) 


where P, = the proportion of significant partial correlations between demand and the rate of 
price change in the stock-order group. 

P2 = the proportion of significant partial correlations in the pure stock group. 

It has a value of (0.857 — 0.350)/0.169 = 3.00. 
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The results of this test are contradictory to a priori expectations. The group in 
which there is a significant partial correlation between demand and the rate of price 
change has both a higher mean and a higher median concentration ratio.° ” 

Another approach to this problem is to calculate the coefficient of rank 
correlation between industry concentration and the partial correlation between 
change in quoted price and demand. Application of this technique merely confirms 
the finding described in footnote 57. There is a positive but insignificant relation- 
ship between market concentration and the demand sensitivity of margins. 

Some investigators have argued that, in truly competitive industries, a deviation 
between supply and demand will result in an immediate price adjustment. Hence 
the variance of demand disequilibrium variables will be minimal. This would result 
in an insignificant partial correlation between price change and demand in the most 
competitive sectors.°* It is further argued that demand sensitive margins will be 
observed only in the middle range of concentration ratios. That is, they will be 
observed in industries with some discretion over price but not the degree of 
interdependence which inhibits price competition. 

Eckstein and Wyss found that all the industries for which they were able to infer 
the existence of demand sensitive margins could be assigned to this middle range.°? 
This is clearly not the case in this study. Industries displaying demand sensitive 
margins range from the second least concentrated in the sample (306) to the several 


- most concentrated (183 and 338} 


The same authors also argue that since concentrated industries have more 
discretion over the size and timing of their price changes, the estimated equations 
should display a poorer fit as industry concentration increases. This hypothesis is 
not confirmed by the simple tests described above. To augment these tests a 
multivariate analysis of the values of R* taken from Table XLIV is performed. The 
latter tests the above hypothesis while taking account of the possible causes of the 
low values of R’ obtained in some industries. These were discussed in section (1 1a). 
Thus, , 


2 VC 
R, = a + a; CR; + a2 Ci + a3 Dyj + aq Daj + a5 D3j (15) 
teeter. vale oF R? in industry i°° 
CRi = the concentration ratio in industry i°! 


57Due to the relatively large variation within these two groups, this difference, though 
large, is not significant. The median concentration ratio of the group of industries in which 
there exists a significant partial correlation between demand, and the rate of change in the 
quoted price is 6.7. The median concentration ratio of the balance of the sample is 14.4. A rank 
sum test of the difference of two medians, rather than a test of the difference of two means, is 
employed in this case. This avoids the necessity of assuming that the underlying distribution is 
normal. In the case of concentration ratios this assumption is untenable. See Paul G. Hoel, 
Elementary Statistics, 2nd ed. New York, Wiley, 1966 pp. 252-255. 

58See O. Eckstein and D. Wyss, “Industry Price Equations,” (paper presented to the 
Conference on The Econometrics of Price Determination, Washington, D. C., October, 1970) p. 
o2. 

59 Eckstein and Wyss, pp. 12 — 14, 

60This is taken from equations in which the change in the quoted price is the dependent 
variable. The values used are found in section 11(a) or Table XLIV. 

61The concentration ratio used in this case is the Herfindahl index. it is taken from Canada, 
Department of Consumer and Corporate Affairs, Concentration in the Manufacturing Industries 
of Canada, Ottawa, 1971. 
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= the ratio of variable costs to the total value of shipments in industry i 


—_ 
| 
| 


oO 
| 


= one if industry i produces at least partly to order, otherwise zero 


D,; = one if no U.S. price is available for industry i, otherwise zero 


vw, 
ee 
T 


one if the input price is either unavailable (SIC 334) or unsatisfac- 
tory (SIC 112), otherwise zero. 


One expects that a, and a3 will be positive that a,, a4 and as will be negative. 
The results of this test are shown on Table XLVII. Ceteris paribus, the values of R? 
are lower in the more concentrated industries. However, the relationship is not 
significant. All coefficients are of the expected sign. Values of R? are significantly 
greater in industries producing at least partly to order, and significantly lower in the 
industries in which the U.S. price, or an acceptable input price, is not available. 

The partial correlation coefficients between demand and the rate of price change 
may be analyzed in a similar fashion. Use of this technique makes it possible to 
isolate the relationship between market concentration and the demand-price change 
correlation, given the fact that the latter is consistently stronger in the stock-order 
industries. The multivariate approach also facilitates a test of the hypothesis 
advanced in section 2 that, at any level of market concentration, a given level of 
demand disequilibrium is more likely to result in a price change in a non-durable 
goods industry. Thus, 


where Ipj = the coefficient of partial correlation between demand and the rate of 
change in the quoted price.°? 
CRj = the concentration ratio in industry i (see footnote 61) 


DD; = one if industry i is a durable goods producer, otherwise zero 


OD; = one if industry i produces at least partly to order, otherwise zero 


One expects that b, and b, will be negative and b3 will be positive. The estimate 
of this model is shown on Table XLVII. The concentration ratio has the wrong sign 
and is insignificant. The durable goods dummy has the correct sign but is 
insignificant. The production-to-order-dummy is marginally significant. Thus, the 
above partial correlation is significant more frequently (see footnote 56) 
and, at the 90 per cent confidence level, has a greater value in the stock-order 
sector. The hypotheses regarding the relationship between the demand sensitivity of 
margins and both market concentration and the production of non-durable goods 
are Clearly rejected under the scrutiny of the univariate and multivariate analysis. 


(c) International Factors 


The change in the intensity of international competition is a significant 
explanatory variable in the price adjustment equations of nine industries. In seven 


62 The values of pj are taken trom Table XLV or calculated from the results shown on Table 
XLIV. 
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cases, the relevant variable is the rate of change in the U.S. price adjusted for 
changes in the exchange rate.°? These are: 


Partial Correlation 


SIC AP 
Number Name Bas 
174 Shoe Mfrs. 0.44 
201 Synthetic Textile Mills 0.48 
271 Pulp and Paper Mills 0.72 
295 Smelting and Refining 0.82 
306 Hardware, Tool, and Cutlery Mfrs. 0.29 
311 Agricultural Implements 0.56 
336 ~=— Electrical Industrial Equipment 0.38 


In two cases the relevant variable is the rate of change in the exchange rate 
itself. These are: 
183 Cotton Yarn and Cloth Mills 0.26 
197 Wool Cloth Mills 0.50 
This occurrence is consistent with the expectation, stated in section 4, that 
the change in the exchange rate exhibit a higher partial correlation with than 


does the adjusted rate of change of the US. price, if the relevant foreign competitor 
is not based in the United States. In both of these textile industries it is reasonable 
to believe that the relevant foreign competitors are not, in fact, based in the United 
States. 

In addition to the current rate of change in the exchange rate, four, eight, and 12 
quarter moving averages of the rate of change in the exchange rate are also tested. 
The form finally used is the one which maximizes the partial correlation between 
the adjusted US. price change, or the rate of change in the exchange rate itself, and 
the dependent variable. This procedure is designed to take account of any lags 
which may exist between changes in the exchange rate and changes in the landed 
price of foreign goods. This practice is not inconsistent with the short-run nature of 
the model.°* 

In two cases the adjusted change in the US. price is highly correlated with the 
change in the raw materials price. These are SICs 174 and 338. Both are 
characterized by one dominant material input (leather and copper respectively), 
which is common to both the Canadian and American industry. In neither case do 
the two coexist as significant independent variables. In industry 174 the adjusted 
change in the U’S. price is the significant variable while in industry 338 it is the raw 
materials price. 

The price adjustment equations in two industries conform to the strict tariff limit 
pricing model outlined in section 4. These are SICs 201 and 295. In both cases the 
change in the U.S. price adjusted for the exchange rate is the only significant 
variable. 


3 
: In most of these cases it appears to be legitimate to constrain the coefficient on the 
change in the U.S. price to equal the coefficient on the change in the exchange rate and thus to 
APu.s. ; AR ] 
Pu.s. R&-5 
64The estimated coefficient on the adjusted U.S. price reflects effect of current changes in 
the delivered price of foreign goods on the margins of domestic producers. 


specify the foreign influence variable as [ 
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In three cases the rate of change in the U.S. price is significant only when it is not 
adjusted for changes in the exchange rate. These are: 


SIC 291 Iron and Steel Mills 
SIC 323 Motor Vehicle Mfrs. 
SIC 375 Paint and Varnish Mfrs. 


Domestic producers are clearly responding to something other than the landed 
price of American goods. In industry 323 a mechanism other than tariff limit 
pricing might be more appropriate. The price quoted by Canadian subsidiaries may 
be set by the American parent.°* 

This mechanism is not plausible for industries 291 and 375, however. The 
correlation obtained in this case may be assumed to arise from parallel movements 
in cost and demand in both countries. The U.S. price has no causal role.®°°® 

One expects strict tariff limit pricing to be associated with oligopoly. In a 
competitive industry, foreign influences should be transmitted through cost and 
demand variables. However, it was demonstrated in section 4 that the influence 
of foreign prices may be associated with the differentiation of domestic from 
imported products. An increase in the relative price of competing foreign 
goods results in an outward shift of the demand schedule and an increase in the 
margins of domestic producers. A concentrated market is not necessary. 

Similarly, the existence of a significant foreign influence on the domestic price in 
a given industry does not necessarily imply that one must observe a significant 
volume of imports in that industry. The tariff limit pricing model is based on the 
assumption that industry prices are set so as to exclude imports. On the other hand, 
the hypothesis that a change in the landed price of foreign goods shifts the demand 
schedule for the domestic product implies that the market is shared by domestic 
and foreign goods. 

Notwithstanding the ambivalence of the expectations expressed above, it is of 
some interest to conduct a few simple tests of the relationship between market 
structure and the degree of international influence in the price adjustment 
equation. If the sample is divided into two groups comprising industries with four 
firm concentration ratios above 50 per cent and industries with four firm 
concentration ratios below 50 per cent, one finds that the proportion of price 
adjustment equations in which there is a significant partial correlation between the 


65 Documentation of this practice on a rather smaller scale is provided in Canada, Restrictive 
Trade Practices Commission, ‘Pricing Practices in the Pencil Industry,’ Ottawa, Queen’s 
Printer, 1964. (RTPC No. 31) 

The suggestion that this practice may have general relevance may be found in R.E. Caves 
and G.L. Reuber with others, Capital Transfers and Economic Policy: Canada, 1951-1962, 
Cambridge, Mass, Harvard University Press, 1971, (Economic Studies, No. 135) pp. 214-215. 

66 It remains necessary to explain why the U.S. price is more highly correlated with the 
Canadian price than are Canadian cost and demand conditions, In SIC 375 (see Table XLIV) 
none of the domestic cost and demand variables have any explanatory power. They obviously 
provide a poor indication of cost and demand conditions in SIC 375. The significance of the 
unadjusted U.S. price reflects the extent to which these cost and demand conditions are, 
common to both the Canadian and American industries. 

In SIC 291 the raw materials price index is largely the price of coal which both the U.S. and 
the Canadian industries draw from the same source, and an export price for iron ore. It is not 
surprising that the materials price drops out of the equation for SIC 291 when the unadjusted 
change in the U.S. price is entered. 
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foreign influence variable and the dependent variable does not differ between the 
groups.°’ If the sample is divided into two groups comprising industries in which 
imports exceed 20 per cent of the value of domestic industry shipments, and 
industries in which they do not, one finds that the proportion of price adjustment 
equations in which there is a significant partial correlation between the foreign 
influence variable and the dependent variable is greater in the first group. 
Significant foreign effects are more likely to occur in industries in which imports 
equal 20 per cent or more of the shipments of the domestic industry.°® 

This result confirms one conclusion reached by J. M. Curtis in his study of this 
problem.°? However, Curtis performed an inter-industry comparison of univariate 
regression coefficients (Canadian price change versus the unadjusted change in the 
U.S. price) while this study uses partial correlation coefficients. 

A more thorough approach to this problem would take into account the 
interaction of these effects of the various elements of market structure on these 
partial correlation coefficients. This was attempted in section 11(b) in conjunction 
with the cross-sectional analysis of the demand-price change relationship. The 
results of this attempt and the general quality of the time series evidence indicate 
that further analysis of this type is not warranted at this time. 


(d) Expectations Regarding Coefficients on the Cost Variables 


A priori expectations regarding the estimated coefficients of the cost variables 
were expressed in section 4 as 


Pe ULC 
oO) ES 
~ _ UMC 
hy = Eb 


Qt tO — 1 
ULC 
It is possible to approximate the values of ES and E. P 
data.’”° These approximations may be termed the “equilibrium values” of the cost 


coefficients. They are equilibrium values in the sense that if a cost change, including 


from census 


67The four firm concentration is for the year 1965 and is taken from, Canada, Department 
of Consumer and Corporate Affairs, Concentration in the Manufacturing Industries of Canada, 
Ottawa, 1971. The proportion of significant partial correlations is in fact higher in the 
concentrated group (0.42 versus 0.25) but not significantly so, The value of the test statistic is 
0.89. 

68The import percentages are for the year 1964, and are taken from Max D. Stewart, 
Concentration in Canadian Manufacturing and Mining Industries. Ottawa, Economic Council of 
Canada, 1970. Background Study to the Interim Report on Competition Policy. pp. 117-120. 
The test statistic is (Py-P2)/ o (Py~P2) where P, = proportion of significant partial correlations 
between the relevant foreign influence variable and the dependent variable in industries in 
which imports equal 20 per cent or more of domestic shipments. 

Py = proportion of significant partial correlations in industries in which imports equal less 
than 20 per cent of domestic shipments. The value of the test statistic is 2.49. 

69%Curtis’ analysis of this problem appears in Caves and Reuber, pp. 203-218. He also finds 
that the degree foreign ownership in a given market is a significant determinant of the size of 
the simple regression coefficient. 

70The relevant census data is shown on Table XLIII and is taken from Canada, Dominion 
Bureau of Statistics, Manufacturing Industries of Canada: Section A; Summary for Canada. 
(Annual) DBS 31-203, various issues. 
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the share of the mark-up which each cost variable must bear, is fully passed on at 
the time it is incurred, the relevant coefficient estimate will not differ from the 
values calculated below. 

If salaries are included with variable costs, a2 should tend to E(USW)/P which can 
be approximated 


Se /¢iloe 18 
V V 


In this case E(UMC)/P can be approximated by 


M /1-C¢ 
V V 


If only hourly rated wages and raw materials cost are considered to be variable, 
then E(ULC)/P is 


igh thee, 
V V 


and E(UMC)/P is 


Me AC 
V V 


where WS = average annual wage and salary bill 

= average value of shipments 

= average overhead cost including monopoly profit 
average annual materials bill 

= average annual production wage bill 

= overhead cost including salaries and monopoly profit. 

The present model, being a description of short-run price behavior, ignores 
overhead costs. The “E” term reflects only the existence of monopoly profit. The 
scaling factors used above include fixed costs in addition to monopoly profit. The 
equilibrium coefficients calculated above are, nevertheless, entirely correct if model 
(1) is valid, and overhead cost is not relevant to the short-run price level decision, 
or if firms assume that overhead changes proportionately with variable costs and set 
mark-ups to reflect this.’? 

The results of the calculations described above are shown on Table XLVII. 


N=ZO < 
ll 


(e) Labor Costs 


One of the four labor cost variables, introduced in section 7, enters the price 
adjustment equation significantly and with the correct sign in 18 of 27 cases. 
Actual unit labor cost (AULC/ULC) displays the strongest partial correlation with 
price change in the following eight industries: 


128 Biscuit Mfrs. 
131 Confectionery Mfrs. 
197 Wool Cloth Mills 


T1if fixed costs are reflected in the short-run price level, but do not change in the short-run, 
one expects Q + 3 <A if 
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271R Pulp and Paper Mills 


323R Motor Vehicle Mfrs. 

334 Mfrs. of Household Radio and Television Receivers 
338 Mfrs. of Electric Wire and Cable 

365R Petroleum Refineries 


The rate of change in actual unit labor cost is the only significant labor cost 
variable in all but one of the above industries. The exception is SIC 128 in which 
the change in normal unit labor cost (AULCN/ULCN) is also significant. 

The rate of change in normal unit labor cost exhibits the highest partial 
correlation with the dependent variable in six industries. These are: 


174 Shoe Factories 

183 Cotton Yarn and Cloth Mills 

243 Men’s Clothing Industry 

291 Iron and Steel Mills 

305 Wire and Wire Products 

306 Hardware, Tool, and Cutlery Mfrs. 


The change in actual unit labor cost is not significant in any of the above. 

The rate of change in actual unit wages and salaries (AUSW/USW) shows the 
highest partial correlation with the dependent variable in three cases. These are: 

145R Breweries 

201R Synthetic Textile Mills 

376R-M Mfrs. of Soap and Cleaning Compounds 

The rate of change in normal unit salaries and wages (AUSWN/USWN) is the 
superior labor cost variable in one case: 

239 Other Knitting Mills 


The rate of change in normal unit labor cost is also significant in this industry. 

It was suggested in section 2 that concentrated industries may rely on normal 
labor cost measures as a basis for pricing decisions, while in atomistic industries, 
actual labor costs are used. The proposition receives no support from the 
estimated price adjustment equations. There is no significant difference between 
the concentrated and unconcentrated segments of the sample in the frequency with 
which the change in normal labor cost (AULCN/ULCN or AUSWN/USWN) is the 
superior labor cost variable.’ ? 

The same simple test reveals that the frequency with which one can infer a 
significant partial correlation between any measure of the change in labor cost and 
the rate of price change does not differ between the concentrated and the 
unconcentrated segments of the sample.’* 

The frequency of significant partial correlations between the change in labor 
cost and the change in the quoted price is smaller in the group of industries in 
which either imports or exports account for more than 20 per cent of domestic 


72The sample is again divided into two groups comprised of industries in which the four 
firm concentration ratio exceeds 50 per cent and those in which it does not. The frequency 
with which either AULCN/ULCN or AUSWN/USWN shows the highest partial correlation with 
AP/P does not significantly between the two groups. 

73 Since implicit prices are not available for all the industries in the sample, this test is 
conducted using only the results obtained from equations in which the dependent variable is 
the rate of change in the quoted price. 
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industry shipments.’* This provides some tentative support to the hypothesis 


advanced in section 2, that labor costs will be less significant, in the short run, in 
industries facing international competition. The reader will recall that proponents 
of this view also predict that differences in ““openness” among industries should not 
affect the short run importance of changes in materials cost in the price adjustment 
equation. This prediction is confirmed by a test of the difference in the frequency 
with which materials cost changes are significant in the two subsamples described in 
footnote 74. These two results thus provide a basis for a more thorough analysis, 
which would consider additional structural variables and their interaction. 

The estimated coefficient of the change in labor cost is not significantly 
different from its equilibrum value (see section 10(d) and Table XLVIII) in 14 
cases. In four cases, 145R, 201R, 239 and 376R, the relevant labor cost variable 
is unit salaries and wages. Equilibrium values of the coefficient of this variable 
appear in the first column of Table XLVIII. In the other 10 cases, labor costs 
include only honrly rated waged. The coefficient estimates should be compared 
with the equilibrium values in the third column of Table XLVIII. 

There are three industries in which the coefficient of the change in labor cost is 
significantly greater than zero but less than its equilibrium value. These are SIC’s 
197, 334, and 338. In one industry, 376, the coefficient on the change in labor 
cost is significantly greater than its equilibrium value. 


(f) Materials Cost 


If consideration is confined to the “best” equations, the coefficient of the raw 
materials price index is significantly greater than zero, and has the correct sign in 14 
of 26 cases. In SIC 334 a suitable input price is not available. In SIC 201 the 
materials price index is significant but it has the wrong sign. The 14 industries are: 

128 Biscuit Mfrs. 


131 Confectionery Mfrs. 

183 Cotton Yarn and Cloth Mills 

239 Other Knitting Mills 

243 Men’s Clothing Industry 

Dees Veneer and Plywood Mills 

291 Iron and Steel Mills 

305 Wire and Wire Products 

306 Mfrs. of Hardware, Tools and Cutlery 
Suit Agricultural Implement Industry 

336 Mfrs. of Electrical Industrial Equipment 
338 Mfrs. of Electric Wire and Cable 

365R Petroleum Refineries 

376R Mfrs. of Soap and Cleaning Compounds 


In nine of the above, the estimated coefficient is not significantly different from 
its equilibrium value. These are 239, 243, 252, 305, 306, 311, 336, 365R, and 
376R. In four industries it falls short of its equilibrium value, while in one it 
exceeds it. There are four reasons why the coefficient estimates under discussion 


74The test statistic is again (P,-P2)/o(P,-P2) where P; = frequency of significant partial 
correlations between change in labor cost and change in price in the subsample in which either 
imports or exports account for 20 per cent or more, of domestic shipments, and P2 = frequency 
of significant partial correlations between change in labor cost and change in price in the 
subsample in which neither imports nor exports account for 20 per cent of domestic shipments. 
The value of the test statistic is (0.182 - 0.563)/0.178 = 2.14 
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might differ from their equilibrium values. The first is that the time series involved 
may be poorly suited to the role in which it is cast. This is certainly true of the 
materials price index for SIC 112 where the price index for field crops serves as an 
obviously inadequate proxy for the price of raw fruit and vegetables. The problem 
also arises in sectors 271 and 295 where there is no recorded market price for pulp 
logs and metallic ores respectively. The proxies used here could well be 
inadequate.’> 

An obvious second problem is that this is a short-run model. As is argued in 
section 2, changes in materials prices may take longer than one quarter to work 
their way into output prices. This should be less true of labor costs. 

A third problem is created by errors of measurement. The latter can become 
relatively large in a model specified in quarter-to-quarter per cent changes. 
Measurement error in the independent variable tends to bias coefficient estimates 
downward.’° 

A final problem is that the materials price index excludes materials purchased by 
an industry from itself.’” The estimated coefficient of the change in the materials 
price index therefore reflects net materials cost rather than the gross cost which is 
assumed in the calculation of the equilibrium coefficients on Table XLVIII. A more 
accurate comparison would be obtained if the estimated coefficients were scaled up 
by a factor (1 - a;j) where aj; is the proportion of its raw materials an industry buys 
from itself. 

The fact that an estimated coefficient is not significantly different from its 
equilibrium value may, however, be due to offsetting errors. One of many 
possibilities is that an upward simultaneous equation bias may offset a downward 
bias due to measurement error. 

It was stated in the previous section that the frequency of a significant partial 
correlation between the change in materials cost and the change in output price is 
not affected by the relative volume of trade observed. It may be added that market 
concentration also appears to have no effect. This runs contrary to the predictions 
by some authors that materials cost changes will have a signal effect in oligopolistic 
industries.’ ® 


(g) Implicit Prices 


The introduction of realized prices (equation on Table XLIV marked with an R) 
brings some substantive changes. The present model explains a greater portion of 
the variance in the change in the realized price than of the change in the quoted 
price in four of 11 cases. These are: 


145R Breweries 

201R Synthetic Textile Mills 

365R Petroleum Refineries 

376R Mfrs. of Soap and Cleaning Compounds 


75The components of the input price series are detailed in the Appendix to this study. 

76John Johnston. Econometric Methods. New York, McGraw-Hill, 1963. p. 150. This 
prediction is unequivocal only under very restrictive assumptions. 

77This is explained in the Appendix to this study. 

78See Wilton, Andersen and Officer, pp. 6-7. Although the authors do not mention 
oligopoly specifically, their statement that materials price increases will be used as an excuse for 
output price increases implies an oligopolistic situation. 
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In SIC 271R (Pulp and Paper), the model explains a similar proportion of the 
variance of both the change in quoted price and the change in realized price. The 
change in actual unit labor cost is significant only in the equation explaining the 
latter, however. 

The result obtained for SIC 365R is of special interest. The present model can not 
explain more than five per cent of the variance of the change in the quoted price. It 
can explain as much as 45 per cent of the variance of the change in the realized 
price. Aggregate inventory disequilibrium, the raw materials price index, and actual 
unit labor costs are all significant (see Table XLIV). 

In SIC’s 145R and 201R the significant R? is due wholly to a strong partial 
correlation between AUSW/USW and the rate of change of the implicit price. 

In seven of 11 cases, the equations employing the change in the realized price as 
the dependent variable are subject to significant positive autocorrelation.’? The 
reported t-values are therefore overstated. The coefficient estimates will not be 
biased, however. This autocorrelation is a consequence of the use of a moving 
average to smooth the components of the implicit price. Moving averages of the 
independent variables serve to reduce this autocorrelation. The values of R? also 
rise. This is a result of lags in the price adjustment process. Similar procedures could 
take account of lags in each industry. This would, however, constitute a deviation 
from the intention of this study to confine itself to the short run. Thus, only two 
illustrative results employing moving averages of the independent variables are 
shown (see 271RM and 376RM on Table XLIV). In both cases the Durbin-Watson 
statistic and the R* rise. In SIC 376 the change in the material price index also 
becomes significant. 

In the following industries, the change in the implicit price is less readily 
explained than the change in the quoted price by the present model: 


174R Shoe Factories 

183R Cotton Yarn and Cloth Mills 
252R Veneer and Plywood Mills 
291R Iron and Steel Mills 

295R Smelting and Refining 

323R Motor Vehicle Mfrs. 


A more detailed comparison of results obtained from both the quoted and 

implicit price models reveals that: 

(a) The partial correlation between change in labor cost and change in implicit 
price is greater than with the change in quoted price in eight cases. 

(b) The partial correlation between the adjusted change in the U.S. price and the 
change in the implicit price is less than with the change in the quoted price 
but still significant in two cases (271 and 295). The partial correlation with 
the change in the implicit price is insignificant while that with the change in 
the quoted price is significant in two cases (174 and 201). In seven cases both 
partial correlation coefficients are insignificant. 

(c) The partial correlation between demand disequilibrium and the change in the 
implicit price is greater in five cases, and less in one. In the other five cases 
the partial correlations with both dependent variables are insignificant. 


79The Durbin-Watson d statistic is below the lower boundary of the zone of uncertainty at 
the 95 per cent confidence level. 
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(d) The partial correlation between the change in the materials price index and 
the change in the implicit price is greater in two cases (365 and 376) and less 
in five. In four cases the partial correlation is insignificant regardless of the 
dependent variable used. 

The materials price index enters the price adjustment equation under the 
assumption of a fixed input of materials per unit of output. It is the nature of the 
implicit price that it will reflect any change in the composition of output and thus 
in materials required per unit of output. This explains why the change in the 
materials price index is relatively less important as a source of explanation of 
changes in the implicit price. The labor cost variables are more important precisely 
because they incorporate the current relationship between output and the required 
labor input. 

The change in the U.S. price is also less important when the change in the realized 
price is the dependent variable. One reason for this may be that the quoted price is 
kept in step with the landed price of foreign goods while the realized price varies 
around it as domestic cost and demand conditions vary. Another reason may be 
that the U.S. price is itself a quoted, fixed commodity weight price. A currently 
weighted realized price, calculated for the corresponding U.S. industry would 
clearly be more relevant to the behavior of the realized price in the Canadian 
industries under consideration. 

There is little that can be done, at present, to remedy the problems encountered 
both in using the materials price index without productivity adjustment and in 
using the quoted U.S. price. These are tasks for future studies. 

The relatively stronger association between demand disequilibrium and the rate of 
change in the implicit price is consistent with the predictions made in section 10. 
The implicit price tends to be more sensitive to demand disequilibria than is the 
quoted price. 


(h) Summary of Results 


There is no obvious relationship between market structure, as defined here, and 
price behavior. This conclusion is a marked contrast to the discovery of a strong 
and systematic relationship between a number of the elements of market structure 
and static price-cost margins.®° 

The specific conclusions arising from this study are: 

(a) The price adjustment model explains a significant fraction of the variance in 
the rate of change in the quoted or the implicit price in 21 of 27 cases. The 
percentage of the variance which could be explained is limited by the 
relatively high proportion of randomness inherent in the quarter-to-quarter 
percent change formulation. Ceteris paribus, the value of the R? obtained is 
greater in the price adjustment equations of the less concentrated industries. 
However, this relationship is not significant. The value of R 7 achieved by the 
price adjustment model is significantly greater among those industries which 
produce at least partly to order. 


80See D.G. McFetridge, Market Structure and Price Behavior: Empirical Studies of the 
Canadian Manufacturing Sector, unpublished Ph.D. thesis, University of Toronto, 1972 pp. 
9-36. 
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(b) 


(c) 


(d) 


(e) 
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Demand sensitive margins may be inferred in 10 cases. They are equally 
prevalent in both the concentrated and the unconcentrated, and the durable 
and non-durable goods industry groups. One cannot accept the hypothesis 
that the more concentrated market structures are characterized by prices 
which are insensitive to demand. However, demand sensitive margins occur 
significantly more frequently in the group of industries in which there is 
some production to order. These conclusions are reached by both simple and 
multivariate analysis. 


A given change in labor or materials cost is fully reflected in output prices 
within one quarter in over half the industries in the sample. An inter-industry 
comparison of the time series coefficients on the cost variables reveals that 
there is no relationship between market concentration and the frequency 
with which normal as opposed the actual unit labor cost changes appear in 
the price adjustment equation. Nor does there appear to be any relationship 
between market concentration and the frequency with which any measure of 
the change in labor cost achieves a significant partial correlation with the 
dependent variable. This initial test thus fails to confirm the hypothesis that 
labor cost changes serve as a signal for price changes in the more con- 
centrated industries. However, the change in labor cost is less prevalent 
as a determinant of short-run price change in the group of industries in which 
imports or exports amount to 20 per cent, or more, of the value of domestic 
industry shipments. This is not true of the change in the materials price 
index. This is a tentative confirmation of the hypothesis that industries 
subject to international competition are less inclined to translate labor cost 
changes into price changes in the short run. 


It is possible to infer a significant international influence on the rate of price 
change in nine industries. Strict tariff limit pricing is confined to two 
industries. In the other seven cases the inference is either that some products 
in the industry are priced on a tariff limiting basis or that changes in the 
landed price of foreign substitutes shift the demand schedule for the 
domestic product thus changing the profit maximizing mark-up factor. 

There is no difference between the concentrated and the unconcentrated 
industry groups in the frequency with which the adjusted U.S. price change 
(or the change in the exchange rate) is significant. However, one does observe 
a Significant partial correlation between the adjusted U.S. price change or the 
change in the exchange rate and the dependent variable with greater 
frequency among the group of industries in which imports amount to 20 per 
cent, or more, of domestic output. 


The rate of change in the implicit price, as calculated here, is more amenable 
to explanation by the present model in four cases. It is also less amenable to 
explanation in six cases. In one case the present model explains a similar 
proportion of the variance of the rate of change in both the quoted and the 
implicit price. The partial correlation between demand disequilibrium and the 
change in the implicit price is significant more frequently than is the case 
with the change in the quoted price. This provides some support for the 
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hypothesis that transaction prices will be more sensitive to demand 
conditions than will quoted or list prices. 


POLICY IMPLICATIONS 


The results obtained in this study have a bearing on several aspects of the 
formation of economy policy. 

First, if a market is characterized by strict tariff limit pricing, there exists no 
possible mechanism through which changes in aggregate demand can affect the rate 
of price change in that market in the short run. The results obtained here indicate 
that such a situation prevails in only two of the 21 industries for which significant 
equations could be estimated. In all others there exists at least one mechanism 
(product market demand, labor costs, or materials costs) through which domestic 
aggregate demand conditions may affect the rate of change in the output price. 

Thus, policy pessimism which is based in the presumed dominance of the tariff 
limit pricing mechanism is unwarranted. Obviously, the discretion afforded 
domestic authorities may still be constricted as an inability to affect the rate of 
change of labor costs, or materials costs, or even demand in a particular market. 
All three may be dominated by international factors. However, there is considerable 
evidence that this is not the case. For example, Scarfe*! found that the national 
unemployment rate was often an important determinant of industry wage levels. 
This study will confine itself to an investigation of the extent to which it is within 
the power of the domestic authorities to affect the rate of price change in a given 
market by altering demand conditions in that market. This requires that one 
establish whether or not there exists a relationship between aggregate and individual 
market demand conditions. Having done this, it is necessary to assess the 
quantitative importance of this demand effect. Thus, if individual market demand 
responds positively to changes in aggregate demand, and it exerts a quantitatively 
important effect on the rate of price change in that market, there exists at least one 
mechanism through which macro-economic measures can affect the rate of price 
change. In addition, if the existence of this demand effect were to be associated 
with a certain type of market structure, the effectiveness of stabilization policy 
would be enhanced by a competition policy which facilitated the creation of that 
type of market structure. If, for example, unconcentrated industries were 
characterized by demand sensitive margins then, subject to the fulfillment of the 
above conditions, macro-economic goals would best be served by an anti-merger 
anti-monopoly policy. 

This analysis concentrates on the industries in which demand disequilibrium 
proved to be significant in the “best” price adjustment equation. The simple 
correlation between the relevant market demand disequilibrium variable and the 
index of aggregate capacity utilization for each of these 10 industries is shown on 
Table IL.2* Market demand and aggregate capacity utilization are significantly 
correlated in eight of 10 cases. The Electrical Industrial Equipment and the Pulp 
and Paper industries appear to be the most cyclically sensitive. The Food and 


81 Scarfe, Price Determination and Process of Inflation in Canada. 
82The index of capacity utilization for the economy as a whole was provided by Professor 
G.V. Jump of the University of Toronto. 
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Textile industries are less so, as might be expected. What is important is that, in 
eight of 10 cases, individual market demand responds in some way to the 
manipulation of aggregate demand. There is at least one mechanism through which 
domestic macro-economic policy can exert its effect on the rate of price change in a 
given market. 

The best way to gauge the quantitative importance of demand is to compare the 
effect of probable changes in demand with the effect of probable changes in cost 
and the adjusted U.S. price on the rate of change in the output price. This may be 
done by comparing the Beta weight of demand with the Beta weight of the cost and 
US. price variables.** 

The final column of Table L shows the ratio of the Beta weight of the relevant 
demand variable to the Beta weights of cost and adjusted U.S. price changes for the 
10 industries in which demand entered the “best” price adjustment equation 
significantly. The weights are calculated from the coefficient estimates shown on 
Table XLIV. The effect of the likely variation in demand on the rate of price change 
ranges from 30 per cent to 156 per cent of the effect exerted by equally likely 
changes in costs and the adjusted U.S. price. The average ratio is 0.663. The likely 
demand effect is approximately two-thirds as great as that of costs and U'S. price 
changes in the short run. This must be regarded as non-trivial. Remember, however, 
that this non-trivial effect is confined to 10 of the 27 industries in the sample. In 
addition, among these 10 there are some equations in which neither cost, nor 
demand, nor both together, explains a high proportion of the variance in AP/P. In 
that sense both mechanisms might be adjudged unimportant. 

Nevertheless, it is also valid to conclude that, in one-third of the industries 
studied: 

(a) Individual market demand disequilibrium is significantly correlated with 

ageregate capacity utilization. 

(b) Demand disequilibrium exerts an effect on the rate of output price change 

which is non-trivial relative to the short run effects of costs and the adjusted 
USS. price change. 

These conclusions introduce the second aspect of this issue. If demand sensitive 
mark-up factors were a characteristic of less concentrated markets, a decon- 
centration policy would have the effect of shifting the Phillips curve toward the 
origin. The conclusions that demand effects are relatively substantial, and that 
market demand disequilibrium is generally related to aggregate capacity utilization, 
make such a policy seem more realistic. However, it was concluded in section 11 
that there is no evidence of a simple relationship between market concentration and 
the prevalence of demand sensitive mark-up factors. The only simple relationship 
which could be observed was that demand disequilibrium is significant more 
frequently in the group of industries in which production is at least partly to order. 

There is, therefore, no reason to believe that a policy of market deconcentration 
would make the existing macro-economic policy tools more effective in limiting 
inflation. This is not meant to imply that market deconcentration is not in itself a 
desirable goal. It implies only that increasing the efficiency of macro-economic 
policy tools is not one of its merits. 


83 Beta weights are described in Goldberger, pp. 197 - 198. 
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TABLE XLIII 


Factor Shares, in the Sample Industries 


Hourly Rated Total Wages Materials Margin 
Wage Bill/ & Salaries/ Used/ 
Shipments Shipments Shipments 
SIC Number 61-64 Avg. 61-64 Avg. 61-64 Avg. 61-64 Avg. 

112 0.105 0.158 0.662 0.180 
128 0.161 0.257 0.485 0.258 
tot 0.148 0.224 0.527 0.249 
145 0.100 0.195 0.261 0.544 
174 0.263 0.349 0.492 0.159 
183 0.175 0.228 0.584 0.188 
nog 0.220 0.284 0.538 0.178 
201 0.156 0.222 0.494 0.284 
231 0.242 0.304 0.488 0.208 
dah) 0.182 0.243 0.590 0.167 
243 0.246 0.323 0.537 0.140 
252 0.242 0.283 0.548 0.169 
271 0.163 0.204 0.420 0.376 
291 0.189 0.239 0.456 0.305 
295 0.180 0.248 0.446 0.306 
305 0.176 0.251 0.566 0.183 
306 0.232 0.339 0.365 0.296 
311 0.229 0.314 0.543 0.143 
5a) 0.092 0.143 0.698 0.159 
a25 0.198 0.267 0.550 0.183 
334 0.107 0.237 0.621 0.142 
336 0.198 0.356 0.379 0.265 
338 0.118 0.184 0.642 0.174 
365 0.032 0.050 Osit2 0.178 
374 0.079 O27 0.294 0.431 
a15 0.075 0.218 0.532 0.250 
376 0.069 0.182 0.484 0.334 
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TABLE XLV 


Industries In Which Demand Disequilibrium Is Significant 


Partial 
Form of the Demand Correlation 
SIC Industry Disequilibrium AP 
Number Name Variable With=- 
128* Biscuit Mfrs. 9 bcee ag 1) 0.35 
131* Confectionery Mfrs. (i= = 1¥) 0.29 
174R = Shoe Mfrs. (IA* - JA) 0.30 
183* Cotton Yam and Cloth [2 3 | 0.51 
Sid S S 
F IF 
183R qf Deis | 
S CG ) 0.46 
: JA JA 
197* Wool Cloth Mills E = eal 0.35 
252R Veneer and Plywood Mills (jA* = JA) 0.41 
271* Pulp and Paper Mills (IAT =A) 0.47 
and 
2iL Re 
291R _ Iron and Steel Mills (IA* — JA) 0.31 
306* Hardware, Tool, and Cutlery Mfrs. [= = = | 0.26 
U 0.28 
|e 
334* Mfrs. of Household Radio and AOS) 0.29 
Television Receivers 
JA_ JA | 
[ a ( S ) 0.29 
336* — Electri U_ OG), 
ectrical Industrial Equipment s @) 0.34 
338* Electric Wire and Cable ite) 0.35 
IF IF | 
E & 0.27 
365R* Petroleum Refineries (IA* - TA) 0.49 


*Denotes demand disequilibrium significant in the “‘best” price adjustment equation source: 
Table XLIV. 
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TABLE XLVI 


Characteristics of Industries In Which 
Demand Disequilibrium Is Significant 


SIC Concentration Type of Durable/ 
Number Name Ratio84 Production Nondurable’5 
128 Biscuit Mfrs. 6.1 Stock ND 
131 Confectionery Mfrs. 21.5 Stock ND 
183 Cotton Yarn and Cloth Mills 2 Stock/Order ND 
197 Wool Cloth Mills 17.1 Stock ND 
271 Pulp and Paper Mills 6.5 Stock ND 
306 Hardware, Tool and Cutlery Mfrs. 86.2 Stock/Order D 
334 Mfrs. of Household Radio and Television 6.9 Stock/Order D 
Receivers 
336 Mfrs. of Electrical Industrial Equipment 6.7 Order D 
338 Mfrs. of Electric Wire and Cable 1.9 Stock/Order D 
365R_ Petroleum Refineries 2.4 Stock ND 


84The concentration ratio used here is the number of firms necessary to account for 80% of 
industry shipments, 1964. It is taken from Max. D. Stewart, Concentration in Canadian 
Manufacturing and Mining Industries, Ottawa, Economic Council of Canada, 1970. Background 
Study to the Interim Report on Competition Policy. 
85ND = nondurable goods producer. 
D =durable goods producer. 


TABLE XLVIL_ 
Multivariate Analysis of Values of R? and Ip Obtained 
from Time Series Price Adjustment Equations$® 


Rj =-.01 - 0.447 CR; + 0.496 VC. + 0.168 Dj - 0.274 Do; 


(0.04) (1.21) (1.24) Sass) (2.22) 
- 0,294 D3; (15) 
(1.99) 
R = 0.32 N = 27 
tpi = 0.126 + 0.247CR; - 0.089 DD; + 0.164 OD; (16) 
(2.16) (0.75) (1.01) (1.64) 
R? = 0.16 N = 26 


86R2 is the highest R? obtained using one of the models developed in Section 3. In all cases 
the dependent variable is the rate of change in the quoted price. 

Ip is the partial correlation coefficient between demand and the change in the quoted price. 
It is taken from the price adjustment equation which obtains the highest R?2 while including 
demand as an independent variable and remaining consistent with the models developed in 
Section 4. 
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TABLE XLVIII 


Equilibrium Coefficients on Cost Variables 


Assuming Wages and Salaries are Assuming That Salaries are Not 


Both Variable Costs a Variable Cost 
SIC Number USW M ULC M 
112 0.193 0.807 0.136 0.863 
128 0.346 0.653 0.250 0.750 
131 0.298 0.701 0.220 0.780 
145 0.428 0.572 0.278 0.722 
174 0.415 0.585 0.349 0.651 
183 0.281 0.719 0.231 0.769 
197 0.346 0.654 0.291 0.709 
201 0.311 0.689 0.240 0.760 
231 0.384 0.616 0.332 0.668 
239 0.292 0.708 0.236 0.764 
243 0.376 0.624 0.315 0.685 
Zoe 0.341 0.659 0.307 0.693 
271 0.327 0.673 0.280 0.720 
291 0.344 0 656 0.294 0.706 
295 0.358 0.642 0.288 0.712 
305 0.308 0.692 0.238 0.762 
306 0.482 0.518 0.389 0.611 
311 0.367 0.633 0.297 0.703 
523 0.171 0.828 0.117 0.883 
325 0.327 0.673 0.265 0.735 
334 0.276 0.724 0.147 0.853 
336 0.485 0.515 0.344 0.656 
338 0.223 0.777 0.135 0.865 
365 0.061 0.939 0.040 0.960 
374 0.424 0.576 2 LZ 0.788 
375 0.291 0.709 0.124 0.876 
376 0.274 0.726 0.125 0.875 
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TABLE IL 
The Correlation Between Aggregate Demand and Individual Market Demand 


Simple Correlation 


SIC Number Market Demand Variable Coefficient 
128 (IF * -IF) 0.35 
131 (IF* -1F) 0.50* 
183 U 0.30 
S 
IA_JIA | 

197 [ =-Cg 0.32 

271 (IA* -JA) 0.78 

306 0.68* 
S 

334 (NO-S) 0.02 
P 

336 U 0.79* 
S 

338 (NO-S) 0.17 
P 

365 (IA* -JA) 0.41* 


*Denotes four quarter moving average of aggregate capacity utilization as the independent 
variable. In all other cases the independent variable is the current index of aggregate capacity 
utilization. 


TABLE L 


Relative Importance of Demand Disequilibrium as a 
Determinant of the Rate of Price Change 


Type of Disequilibrium Importance of Demand Relative 
SIC Number Variable to Other Factors®7 
128 inventory 0.405 
131 inventory 0.308 
183 unfilled orders/inventory 1.560 
197 inventory 0.502 
271-R inventory 0.555 
306 unfilled orders/inventory 0.504 
334 new orders/inventory 1.04388 
336 unfilled orders 0.489 
338 new orders/inventory 0.443 
365-R inventory 0.829 


87Values in this column are ratios of the Beta weights of demand variables to the Beta 
weights of cost and U.S. price change variables. 
88 There is only one cost variable available here. 
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Appendix A 


GENERATION OF EQUILIBRIUM INVENTORY SERIES 


FINISHED GOODS INVENTORY 


Since an equilibrium finished goods inventory is by definition a characteristic of industries 
which produce to stock, generation of same was confined to industries producing to stock. 
The model used is based on earlier work by Courchene.! It can be summarized as follows: 


It = Ko + kySt+1 (1) 
Sia = Si (2) 
Aly = Aly + Ar? (3) 
Aipcaa bly = 144) (4) 
Aly = C(S; - $9) (5) 


Equation (1) states that the equilibrium stock of inventory at the end of period t is a linear 
function of shipments expected to occur in period t+1. Equation (2) is the static expectations 
hypothesis. Equation (3) is an identity stating that observed inventory change is the sum of 
desired and passive investment in inventory. Equation (4) applies the partial adjustment model 
to inventories. Equation (5) reflects the extent to which unanticipated shipments must come 
from inventory. The smaller is C the more flexible is production, and the less need there is to 
draw upon inventory. 

After substitution one obtains the estimable equation, 


It = bky + bkyS; + CAS, + (1-b)I;., (6) 


where it is expected that, 
Op—abi<.1 
pies cl 0 
i ey 


1 Thomas J. Courchene, Inventory Behavior and the Stock-Order Distinction: An Analysis 
by Industry and by Stage of Fabrication with Empirical Applications to the Canadian 
Manufacturing Sector. Unpublished Ph.D. thesis, Princeton University 1967. 
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Note that (6) is not unique with respect to the underlying behavioral equations. In fact 
-1 <c <0 is also consistent with regressive expectations coupled with a partial adjustment 
model. 

Note finally that the structural parameters in (6) are just identified. Estimates of them may 
be used to generate IE for use in the price adjustment equation. 


AGGREGATE INVENTORY 


For industries producing to stock, model (6) is used with end of quarter aggregate inventory 
replacing finished goods inventory. 
For those industries which produce to order (6) is modified to, 


1 = bdy + bd\NO4 + bdgUy, + CCAS) * C-bit 4 (7) 


This is similar to Courchene’s aggregate equation.2 The unfilled orders at the end of the 
previous period serve to indicate future production to the firm and thus its demand for a stock 
raw materials and work in process inventories. 


RESULTS 


Model (6) was estimated for the stock sector using both aggregated and finished goods 
inventories. Model (7) was estimated for the stock-order sector. 

Severe auto-correlation was encountered in most cases. It was assumed to be of the first 
order and a Hildreth-Lu3 transformation was applied. The results of application of (6) to the 
pure stock sector appear on Table A-1 for aggregate inventory, Table A-3 for finished goods 
inventory. Model (7) is shown on Table A-2. All tables show the t-ratios in brackets below the 


coefficients. The value of p for which Ye? was minimized is shown on the right. 


The expectations with regard to the pure stock sector are that: 


Oeil 
k,; > 0 
lee <r) 


In the stock-order model one expects that: 

Ob 1 

-1<c<0 

de die 0 
The expectation that d >d, implies that the stock of unfilled orders existing at the end of the 
previous period dominates the formation of expectations of future output and therefore of 
inventory needs. The flow of new orders, being more volatile, exerts a lesser effect. 

The results achjeved are generally in accord with the above expectations. With regard to the 
pure stock sector, b lies between zero and one in all cases and k, is significantly greater than 
zero in 16 of 21 cases. c lies between minus one and zero in 15 of 21 cases (see Table A-1). 

In the stock-order sector, b lies between zero and one in all cases. c lies between zero and 
minus one in 10 of 13 cases. dy is significantly greater than zero in nine of 13 cases. dg 
is significantly greater than zero in six of 13 cases. dz is numerically greater than d, in eight of 
13 cases. However this difference does not appear to be statistically significant in any case. 


The estimates of kg, k,, do, dy, and dz are used to generate the IA* and IF™ series from which 
demand disequilibrium variables are calculated. That is: 


ihe $5 y 
(a) I, = Kg + ky Stwhere the parameter estimates are taken from Table A-3. 
(b) rh" 


* e Ss i 
Qin = d, + dy N.O.4 + dg U;y.1 where the parameter estimates are taken from Table 
A-2. 


A 


ky + k,S_ where the parameter estimates are taken from Table A-1. 


* Ibid p. 140. 

3 Clifford Hildreth and J.Y. Lu. ‘‘Demand Relations with Auto-Correlated Disturbances”. 
East Lansing, Michigan State Univeristy, Agricultural Experiment Station, Department of 
Agricultural Economics, 1960. (Technical Bulletin, No. 276.) 
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TABLE A-1 
I} = bk, + bk,S; + CAS; + -byIY 


SIC NO. bk, bk, C (1-b) R?/DW/p 

101 8.696 0.058 0.034 0.531 0.81/1.85/0.44 
(1.94) (2.90) (1.42) (3.68) 

112 0.366 0.335 —0.237 0.771 0.96/1.79/0.34 
(0.09) (2.62) (1.35) (9.00) 

128 0.749 0.110 ~0.030 0.620 0.90/2.03/0.42 
(1h) (2.66) (0.67) (4.81) 

131 —1.07 0.227 ~0.066 0.749 0.96/2.02/0.23 
(0.79) (2.09) (0.57) (6.46) 

145 = 2 - © 7 

174 —0.207 0.359 ~0.482 0.587 0.85/2.00/0.85 
(0.09) (3.87) (5.02) (5.94) 

197 2.93 0.222 ~0.150 0.696 0.89/2.03/0.58 
(2.03) (2.56) (1.68) (6.34) 

201 —1.83 0.160 ~0.180 0.853 0.97/1.70/0.38 
(1.12) (2.81) (1.61) (12.91) 

231 1224 0.139 0.121 0.785 0.83/1.55/0.55 
(0.89) (1.75) (1.36) (6.74) 

239 DS 0.229 —.303 0.719 0.96/1.78/0.39 
(1.91) (3.04) (3.19) (7.56) 

243 0.236 0.298 —0.128 0.675 0.94/1.91/0.44 
(0.08) (2.61) (1.00) (5.45) 

252 0.869 0.058 ~0.145 0.893 0.91/1.91/0.20 
(1.38) (1.11) (2517) (9.41) 

vip 14.52 0.063 —0.269 0.861 0.90/1.74/0.02 
(0.89) (2.51) (3.07) (10.63) 

273 0.676 0.097 0.037 0.814 0.98/2.00/0.24 
(0.58) (1.65) (0.37) (7.74) 

295 30.79 0.070 0.083 0.745 0.83/1.89/0.43 
(2.14) (1.03) (1.58) (5.63) 

305 3.80 0.163 ~0.026 0.754 0.98/1.80/0.19 
(2.33) (3.58) (0.32) (10.70) 

ait 1.65 0.188 —0.099 0.793 0.92/1.80/0.37 
(0.70) (2.81) (1.59) (9.90) 

323 4.67 0.056 ~0.078 0.825 0.98/1.90/0.22 
(1.32) (3.04) (4.02) (12.31) 

365 0.618 0.054 0.044 0.919 0.97/1.88/0.11 
(0.09) (1.20) (0.71) (10.89) 

374 ~1.30 0.340 —1.66 0.642 0.98/1.85/0.55 
(ie22) (3.77) (2.05) (6.25) 

375 1.79 ~0.059 0.015 1.04 0.98/1.87/0.29 
(1.23) (0.77) (0.28) (16.13) 

376 0.573 0.176 —0.182 0.664 0.89/1.71/0.56 
(0.37) (3.19) (3.84) (6.46) 
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TABLE A-2 


A 
IA = bd, + bd, NO, + bd,U;,_, + CAS, + (1-b)It, 


SIC NO. bd, bd, bd, G (1-b) R?/DW/p 

124 2.03 0.025 ~0.003 0.179 0.923 0.82/1.93/—0.06 
(0.55) (0.55) (0.07) (2.58) (13.24) 

135 1.81 0.164 0.315  -0.067 0.446 —0.56/1.98/0.00 
(1.19) (1.56) (1.69) (0.29) (3.35) 

172 3.59 0.057 0.210 0.229 0.553 0.78/1.95/0.63 
(1.74) (0.92) (1.82) (3.33) (4.53) 

183 4.93 0.041 0.073 0.105 0.845 0.87/1.79/0.54 
(0.84) (0.91) (0.88) (2.01) (9.67) 

291 eal 0.284 -0.275 -0.143 0.793  0.97/1.71/0.30 
(0.68) (3.37) (2.24) (1.87) (11.89) 

306 1.49 0.111 0.131 -0.153 0.799  0,99/1.87/0.39 
(2.10) (2.43) (1.92) (2.38) (12.79) 

325 1.94 0.122 0.063 -0.184 0.755 0.99/1.95/—0.17 
(1.15) (3.45) (0.90) (4.49) (7.90) 

332 2.14 0.316 0.091 0.444 0.675  0.90/1.84/0.36 
(0.45) (3.09) (0.22) (3.61) (7.23) 

334 righ 0.144 —0.011 0.053 0.730 -—-0.72/1.83/0.48 
(1.64) (3.03) (0.14) (0.47) (8.42) 

336 8.75 0.061 0.117 0.070 0.663 0.98/1.95/0.45 
(2.66) (2.33) (3.69) (1.18) (8.42) 

337 0.935 0.261 0.555  -0.198 0.677  0.90/1.99/0.44 
(1.46) (3.08) (2.06) (2a) as) 

338 1.84 0.127 0.166  -0.011 0.689  0.98/2.01/0.19 
(1.52) (3.55) (3.01) (0.12) (10.58) 

357 ~0.690 0.117 0.336  —-0.181 0.871 — 0.90/1.95/0.37 
(1.04) (1.97) (1.52) (1.94) (10.59) 
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TABLE A-3 


Ke 
I; = bk, + bk ,S, + CAS, + (1-b)IS, 


SIC NO. bk, bk, C (1-b) R?/DW/p 

112 2.58 0.220 —0.070 0.770 0.95/1.78/0.21 
(0.74) (2.42) (0.40) (8.46) 

128 0.186 0.054 0.023 0.519 0.63/2.04/0.74 
(0.52) (2.60) (0.66) (3.96) 

131 —1.98 0.115 —0.038 0.758 0.98/2.01/—0.13 
(2.35) (2.64) (0.61) (7.79) 

133 2.76 0.232 0.128 0.372 0.65/1.99/0.39 
(1.46) (3.20) (1.27) (2.55) 

145 6.94 0.020 —0.050 0.170 0.39/1.91/0.90 
(1.78) (0.48) (1.59) (1.12) 

197 0.885 0.061 —0.020 0.620 0.80/1.51/0.52 
(1.97) (2.05) (0.64) (5.14) 

201 —2.03 0.094 —0.035 0.824 0.94/1.51/0.54 
Cleo) (2.83) (0.51) (10.10) 

231 1.34 0.046 —0.020 0.717 0.69/1.45/0.60 
(1.64) (0.98) (0.37) (5.64) 

239 [53 0.048 —0.174 0.826 0.96/1.68/0.31 
(1.84) (2.13) (5.10) (9.25) 

243 —0.780 0.157 —0.070 0.579 0.88/1.76/0.45 
(0.42) (3.04) (0.93) (4.46) 

271 —2.02 0.019 —0.064 0.914 0.97/1.92/0.18 
(0.95) (1.95) (3.24) (15.01) 

295 21.70 —0.008 0.026 0.647 0.51/1.98/0.78 
(2.70) (0.30) (1.36) (4.99) 

305 4.99 0.117 —0.032 0.541 0.78/1.66/0.73 
(2.37) (3.11) (0.84) (4.17) 

323 4.78 0.033 —0.018 0.535 0.70/1.86/0.58 
(1.38) (3.56) (1.68) (4.68) 

365 4.29 0.099 —0.009 0.717 0.86/1.88/0.24 
(0.55) (2.25) (0.16) (CONE. 

374 —0.94 0.165 —0.069 0.589 0.96/1.59/0.18 
(1.62) (3332) (0.88) (4.21) 

375 22 —0.029 —0.005 1.02 0.97/1.85/0.19 
(0.98) (0.51) (0.12) (13.87) 

376 —0.74 0.089 —0.104 0.757 0.84/1.97/0.63 
(0.52) (2.00) as) (7.58) 
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Appendix B 


CALCULATION OF INPUT PRICES AT THE INDUSTRY 
LEVEL, 1956-1969 


INTRODUCTION 


Price indexes of material inputs are essential to the accurate specification of price equations in 
all but the most aggregated of models. Several sets of input price indexes have been constructed 
in Canada.! Officer, Andersen and Wilton calculated input price indexes for the period 1952 to 
1965 using 1949 input-output weights and value-added prices. Their analysis was undertaken at 
the sectoral level (i.e., durable and non-durable manufacturing, mining etc.) which involves 
considerable aggregation. The Economic Council calculated input price indexes at both the 
industry and major group level within the manufacturing sector. They used quoted prices 
obtained from components of the Industrial Selling Price Index (ISPI)? and the General 
Wholesale Price Index (GWI)3. Weights are based on data from the annual Census of 
Manufactures* which details material inputs used by each three-digit industry. Material inputs 
for which no price existed were excluded and the weights were scaled accordingly. Calculated 
series start as early as 1949 and run to 1965. Unfortunately, the means to keep these series 
current were not made public. 

The most recent attempt to calculate input price series is that of B. L. Scarfe.5 Scarfe uses 
1961 input-output weights and a combination of quoted (ISPI and CPI) and implicit prices. The 
series cover the period 1961 to 1969 for the industries listed in the medium aggregation of the 
1961 input-output table.© Scarfe’s weighting scheme is log-linear providing an input price index 
consistent with his assumption of a Cobb-Douglas production function. 


1... H. Officer with P. R. Andersen and D. A. Wilton, Supply Relationships in the Canadian 
Economy: An Industry Comparison (unpublished manuscript 1969). 

2Canada, Dominion Bureau of Statistics, Industry Selling Price Indexes, 1956-59 
(1956=100), Ottawa, Queen’s Printer, 1961. DBS 62-515, and Canada, Dominion Bureau of 
Statistics, Industry Selling Price Indexes, 1956-1968 (1961=100). Ottawa, Queen’s Printer, 
1970. DBS 62-528. 

3Canada, Dominion Bureau of Statistics, Prices and Price Indexes, (Monthly) DBS 62-002. 

4Canada, Dominion Bureau of Statistics. Reports on the Annual Census of Manufactures 
were published under DBS number 31-201; 31-203-31-211. 

SB. L. Scarfe, Price Determination and Process of Inflation in Canada, Study done for the 
Prices and Incomes Commission. Ottawa, Information Canada, 1972. 

6Canada, Dominion Bureau of Statistics, System of National Accounts. The Input-Output 
Tables. Vol. 1. The Input-Output Structure of the Canadian Economy, 1961, Ottawa, Queen’s 
Printer, 1969. DBS 15-501. 
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The elements of any set of input prices are: the source of the weights, the nature of the 
weighting scheme, and the characteristics of the prices used. These will be discussed in turn 
within the context of our own model. 


DERIVATION OF WEIGHTS 


The input weights are based on information provided in Table 13, DBS 15-502, “The 
Input-Output Structure of the Canadian Economy 1961”, Volume 2. Table 13 provides dollar 
values of commodity inputs by industry. The row entries (commodities used) were grouped 
into 83 input groups under four general headings; unprocessed commodities, processed 
commodities, services, and noncompeting imports. (See Table B-1). The processed commodity 
for which could not be obtained were omitted entirely. 

Columns 12 to 97 of Table 13 were similarly grouped to correspond with three-digit 
manufacturing industry definitions. 

The result of this manipulation was a table of 83 rows representing commodity and service 
input groups and 38 columns representing the three-digit SIC industries for which input weights 
were required. 

The weight of commodity group 1 in industry j is calculated as 


83 
Wi = Vil yy Vij ie) eee ee 3 
i= 1 
i# k 
where the Vij are dollar values. The commodity (k) produced by industry j is excluded from the 
summation. 
83 
In general, 2 Vi accounts for a high proportion of the total value of inputs. Among the 
i=1 
more important intermediate commodities which have been omitted are: fabricated metal 
products (SIC 301 to 304 and 307 to 309), industrial machinery (SICs 315 to 318), 
communications equipment (SIC 335), and operating supplies. 
The input price index for industry j is calculated as 


83 
IP; = Pa Wi; Pi tae Leet kes Oo 
i=1 
i¢k 
where P; is the price of the ith input. The price of the output of industry j is omitted from the 
input price index for industry j.7 The weighting scheme is linear which is consistent with a 
fixed technical coefficient (Leontief) production function. 


DESCRIPTION OF PRICES USED 


The 83 input groups together with their prices and input-output table row number(s) are 
listed on Table B-1. The groups which are priced via the Industrial Selling Price (ISPI) or the 
wholesale price index (GWI) need no explanation. In certain instances, calculated prices have been 
used. The price of forestry products is provided by an experimental buyers price from 
1961-1969. The GWI of lumber and timber is closely related to this and is used to project 
backwards to 1956. The prices used for non-metallic minerals, trade, and transportation, 
storage and communication are crude deflators obtained from the calculation of: 


Corporation Sales® (Quarterly’ Seasonally Adjusted) 


Index of Real Domestic Product? (QSA) 
for each of these sectors. 


7This procedure differs from that of Scarfe (op. cit.) who includes the price of an industry’s 
output in its input price index. 

8Canada. Dominion Bureau of Statistics. Corporation Profits. (Quarterly) DBS 61-003. 

9Canada. Dominion Bureau of Statistics. Indexes of Real Domestic Product by Industry 
(1961 Base). Ottawa, Queen’s Printer, 1968. DBS 61-506. 

Canada. Dominion Bureau of Statistics. Indexes of Real Domestic Product by Industry, 
1961-69 (1961=100). Ottawa, Information Canada, 1971. DBS 61-510. 
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The prices for construction, other business services, and non-competing imports are the 
implicit deflators for the construction, services, and merchandise imports sectors from the 
National Accounts. 1! 9 

More specific series are often used in place of the import price deflator in the 
non-competing imports group. Examples of this are the use of GWI cocoa in industry 131, GWI 
cane sugar in industry 133, and GWI raw cotton in industry 183. In the same way the weight of 
Other Agricultural Products is assigned to GWI raw wool in industry 197. 

It is wise to note that non-competing imports include only those commodities that are not 
produced in Canada. If a commodity is produced domestically at all it is assigned the quoted 
domestic price, regardless of the volume of imports. Import prices therefore exert only an 
indirect effect on calculated input prices. This makes it difficult to infer the role of U.S. prices 


in the price equation itself. 


TABLE B-1 


INPUTS AND INPUT PRICES 


Rows of 1961 


Input-Output Table 
Commodity Group Price used Aggregation I 
I Unprocessed Commodities 

1. Livestock GWI livestock 1 

2. Grain GWI grain 2 

3. Fruits, nuts, vegetables GWI field crops 3 

4. Other Agricultural 

products GWI Agriculture 4-8 
5. Forest products (a) buyers price 1961-69 9 
(b) GWI lumber and timber 1956-60 

6. Fish GWI Fish 10 

7. Furs GWI Furs i 

8. Metal ores and 

concentrates (a) GWI iron ore (export) 12-15 
(b) implicit deflator, mines 
quarries and wells 

9. Coal GWI Coal 16 
10. Crude oil and gas GWI Crude Oil 17-18 
11. Non-metallic minerals Implicit deflator, mines, 20-23 

quarries and wells 
II Processed Commodities 

12. Meat ISPI 101 24, 26, 27 
13. Hides and skins GWI Hides and Skins 25 
14. Poultry GWI Poultry Products 28 
15. Dairy products GWI Dairy Products 29-33 
16. Fish ISPI 110 34 
17. Fruit and vegetables ISPI 112 35 
18. Flour ISPI 124 SM) 
19. Cereals ISPI 125 38 
20. Biscuits ISPI 128 Bo 
21. Bakery products ISPI 129 40 
22. Confections ISPI 131 41 
23. Sugar ISPI 133 42 
24. Vegetable Oil ISPI 135 43 
25. Distillery products ISPI 143 47 
26. Brewery products ISPI 145 48 


10Canada. Dominion Bureau of Statistics. System of National Accounts. National Income 
and Expenditure Accounts. (Quarterly) SBS 13-001. 
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Commodity Group 


. Tobacco products 

. Rubber products 

. Leather tanneries 

. Shoe Factories 

. Cotton yarn and cloth 
. Wool, yarn and cloth 

. Synthetic Textiles 

. Linoleum and coated 


fabrics 


. Cotton and Jute Bag 
. Cordage and Twine 

. Hosiery 

. Other Knitting mill 


products 


. Sawmills 

. Veneer and plywood 
. Millwork 

. Wooden boxes 

. Pulp and Paper 

. Asphalt roofing 

. Paper boxes and bags 
. Other paper converters 
. Iron and steel 

. Steel pipe and tubing 
. Iron castings 

. Primary metals 

. Rolled Aluminum 

- Rolled Copper 

. Other non-ferrous 


metals 


. Metal containers 

. Hardware 

. Wire and wire products 
. Agricultural equipment 
. Automobiles 

. Automobile parts 

. Electric Wire and 


Cable 


. Electrical Industrial 


Equipment 


. Radio and Television 
. Batteries 

. Cement 

. Lime 

. Gypsum 

. Concrete 

. Clay and Allied products 
. Glass 

. Petroleum refineries 
. Plastics and 


synthetic resins 


. Pharmaceuticals 
. Paint 
. Soap 


TABLE B-1 (Cont’d) 


Price used 


ISPI Major Group II 
ISPI Major Group III 
ISPI 172 
ISPI 174 
ISPI 183 
ISPI 197 
ISPI 201 


ISPI 219 
ISPI 223 
ISPI 213 
ISPI 231 


ISPI 239 

ISPI 2513 
ISPI 252 

ISPI 2541 
ISPI 256 

ISPI 271 

ISPI 272 

ISPI 2731-001 
ISPI 274 

ISPI 291 


GWI Steel pipe and tubing 


ISPI 294-001 

ISPI 295 

ISPI 3410 Old SIC 
ISPI 3420 Old SIC 


ISPI 3470 Old SIC 
GWI Metal Containers 
ISPI 306* 

ISPI 305* 

ISPI 311 

ISPI 323 

ISPI 325 


ISPI 338 


ISPI 336* 

ISPI 334* 

ISPI 337 

GWI Cement 

ISPI 343 

ISPI 345 

ISPI 347 

GWI Clay and Allied 
ISPI 3561 

ISPI 3651 


ISPI 373* 
ISPI 374 
ISPI 375 
ISPI 376 


Rows of 1961 
Input-Output Table 
Aggregation I 


108, 110, 111 
109 
115 
121-124 
125 
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TABLE B-1 (Cont’d) 


Rows of 1961 
Input-Output Table 
Commodity Group Price used Aggregation I 
75. Dyes GWI: paint materials 164 
76. Inorganic chemicals ISPI 380 Old SIC 165, 167 
77. Organic chemicals GWI: organic chemicals 166 
Ill Services 
78. Construction Implicit Deflator; business 178 
Non-residential construction 
79. Wholesale and Retail Implicit Deflator; wholesale 179 
Trade and retail trade 
80. Transportation-Storage Implicit Deflator; Transportation, 180-183 
and Communication Storage and Communications 
81. Electric Power CPI: electric power 184-185 
82. Other Services Non-government service Deflator 186-192, 195 
IV Non-Competing Imports 
83. Non-competing Merchandise imports Deflator 198 


imports 


*Denotes a series for which indexes based on new and old SICs have been linked. 
NOTE: All series are seasonally adjusted. 
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TRADE MARGINS* 
By M.W. Whybrow and C.S. Wiseman 


A previously unexplored question regarding inflation is the link between commodi- 
ty prices paid by the consumer and prices charged by the manufacturer. The retail 
price of a commodity equals the price charged by the manufacturer’ plus other 
costs of distribution. These other costs of distribution consist of the value added by 
any intermediary, costs incurred by the retailer — wages, transportation costs, 
advertising, insurance etc. — and the retailer’s profit. Mathematically this identity 
may be expressed as: 


PR = PM + R where 

PR denotes the price charged by the retailer 

PM denotes the price charged by the manufacturer 

R_ denotes the residual consisting of all the other costs of distribution. 


The retail price of a commodity will change only when either PM or R changes.” 
Ideally, to investigate retail commodity prices one should have price indexes for 
PR, PM and each of the components of R. However, no such price indexes exist for 
the components of R® and as we shall discuss below, the price indexes for PM are 
not entirely adequate for this type of analysis. 


*We would like to thank John G. Cragg, Wayne Thirsk and an anonymous referee for their 
helpful comments and suggestions. Any errors which remain are the responsibility of the 
authors. 

1This is not necessarily the wholesale price as the manufacturer may sell to an intermediary 
rather than the retailer. 

2In the short run one of the components of R may change and it may be offset by a change 
in profit so that R itself and hence P* do not change. 

3The largest component of R is probably wages and salaries. While there are data on average 
weekly wages and salaries, Statistics Canada does not publish these data for the trade sector at a 
sufficiently disaggregated level as the figures are not at the three-digit Standard Industrial 
Classification breakdown, but rather at what might be termed at 2.5 digit level of 
disaggregation. 
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This then led us to consider the mark-up on commodities by comparing the retail 
price index of an article with an index of prices paid by the seller. The component 
indexes of the Consumer Price Index (CPI) are satisfactory retail commodity price 
indexes, but no comparable wholesale price series are available from Statistics 
Canada. The General Wholesale Index (GWI) should provide the appropriate price 
series, but because this wholesale price index is based upon a 1935-39 basket of 
goods, the matching of its components to those of the 1957 based CPI is an 
impossible task. Neither are the 1961 based Industrial Selling Price Indexes (ISPI) 
suitable for comparison with the components of the CPI because the former are 
arranged by industry rather than by commodity. 

Our inability to obtain comparable commodity price indexes at both the 
wholesale and retail level resulted in a consideration of corporation financial 
statistics. Instead of computing the mark-up on individual commodities, we were 
obliged to analyze gross trade margins within the wholesale and retail trade 
industries.* The gross margin is defined as the difference between product sales 
revenue and the cost of sales expressed as a percentage of sales.° Because the net 
margin, profits before tax as a percentage of sales, is influenced by many diverse 
factors such as rental and investment income, our study is restricted to an analysis 
of the factors affecting gross margins in the trade industry. Regrettably the margin 
approach does not differentiate between price and quantity movements. 

The data used in the regressions reported below come from the Statistics Canada 
publication Corporation Financial Statistics (61-207). Unfortunately this annual 
publication has only existed since 1965 and therefore time series analysis is 
precluded. However at the three-digit level of disaggregation 22 groupings exist for 
retail trade and 20 groupings exist for wholesale trade; therefore cross-sectional 
work is possible, utilizing the data of this publication. Because other statistics 
relating to the retail trade sector are published according to differing classification 
schemes, only data found in Corporation Financial Statistics were used in our 
empirical analysis. This lack of coordination between Statistics Canada publications 
is reflected in the Real Domestic Product Indexes for retail trade, which are 
computed for an 18—industry breakdown in contrast to the 22 three-digit SIC 
breakdown followed in Corporation Financial Statistics. 

We first hypothesized that the gross margin is a decreasing function of sales 
volume. Since sales appears in our definition, using this variable to explain the trade 
margin may be questioned on an identity basis. Fortunately this objection is 
statistically surmountable because the relationship between sales and costs is not 
precise. Both sales revenue and cost of sales consist of a price and a quantity 
component. While quantity changes have a one-to-one relationship, this need not be 
so for prices. As an example, a large volume may enable a firm to exercise some 
monopsonistic power in the purchase of goods for resale. 


4In the Third Annual Review, Prices, Productivity and Employment, Ottawa, Queen’s 
Printer, 1966, the Economic Council of Canada studied the inter-temporal behavior of gross 
margins in the chain food stores industry by analyzing operating expenses and net operating 
profit. The data used in the Council’s analysis are only issued triennially, in the Statistics Canada 
publication Food Chain Stores Operating Results (63-403) and therefore any further statistical 
work to extend that analysis is impossible. 

SSince the 1965 data do not separate revenue into sales of product and sales of services, the 
margins for that year are calculated on the basis of total sales and costs. 
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The gross margin is also hypothesized to be positively related to the degree of 
market concentration and the amount of capital stock per firm in an industry. 
Firms possessing oligopolistic power may be expected to exact higher trade margins 
than those realized by perfect competitors. A large fixed investment requires a 
larger annual quasi-rent to be profitable over its finite life. Demand conditions 
confronting an industry should also influence the size of the margins obtained by 
individual firms. 

Unfortunately, strictly comparable data exist only for the period 1966 to 1968. 
The 1965 statistics are compiled in a slightly different format. For 1965 to 1968 
financial statements are available for 20 wholesale and 22 retail industries at the 
three-digit level. For the preceding years, the data exist at what might be termed a 
2.5 digit level of aggregation. 

We have attempted to explain the trade margin observed in an industry with 
average sales per firm, the number of corporations in the industry, and average 
capital stock per firm. As will be explained below, efforts to incorporate a 
demand-pressure variable were unsuccessful. The number of corporations per 
industry is used to represent the degree of market concentration. This variable is 
obviously a very poor proxy because every corporation within the industry receives 
the same weight. Average capital per firm is computed using both total assets and 
land, buildings, and equipment (net). Buildings and equipment are valued at 
acquisition cost while revenues, expenses and current assets are measured in current 
dollars. This discrepancy cannot be avoided and it probably biases the parameter 
estirnates. 

In mathematical notation, our most basic approach (the market-power hypoth- 
esis) may be expressed as 


Se Oli aes Bos) where 
ero paeees Wal 


S denotes revenues from sales of product 


C cost of materials and supplies 
F number of corporations 
K capital stock 


In order to test our hypothesis, cross-sectional regressions were estimated in linear 
and log linear forms for 1965, 1966, 1967, and 1968. Parameter estimates were also 
obtained for a pooled sample consisting of the final three years. The log linear form 
employing total assets as the relevant capital stock consistently resulted in the 
largest R?. The results are tabulated in Table LI with the t-statistics appearing in 
parentheses.° 

A cursory examination of Table LI reveals that although sales volume and capital 
stock per firm have the expected effect upon the trade margin, the impact of the 
number of firms is highly ambiguous. For retail trade, the gross margin varies 
inversely with the number of firms per industry; but in the wholesale sector, a 
significant positive sign appears for the market concentration variable in 1966, 


Subsequent to the completion of our rough draft, 1969 data became available. Regression 
results for that year are comparable to those reported for the previous four years. 
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1967, and the pooled sample. A priori, one would expect an insignificant 
coefficient; or a negative coefficient if fewness of competitors enables firms to 
exercise some degree of market power. The perverse relationship found in wholesale 
trade could, however, reflect possible diseconomies of scale in the wholesaling 
industry. A large number of firms for a particular industry within the wholesale 
trade sector would then indicate increased specialization as the firms in that 
grouping engaged in a rational (profitable) division of functions. Alternatively the 
positive relationship found in the wholesale trade sector could reflect the 
inefficiencies associated with monopolistic competition. In such a market orga- 
nization, large gross margins are utilized to offset other costs which may represent an 
exceptionally large proportion of total revenue. In this situation, the relationship 
between net and gross margins is probably negative or insignificant. Correlation 
coefficients between gross and net margins for the wholesale trade industries were 
calculated for each year and found to be significantly positive at the five per cent 
level of significance. This result tends to support the specialization hypothesis. 

The possibility of a change in the structure of the wholesale and retail trade 
industries affecting the mark-up procedure was examined by testing the yearly 
coefficients for equality using the Chow technique. The computed F-statistics did 
not indicate any significant changes within either the wholesale or retail trade 
sector for the period 1966 to 1968. Based upon the results of the Chow test, the 
best parameter estimates are those for the pooled samples.’ 

Attempts to include a demand pressure variable in our regressions met with 
failure. We hypothesized that a firm endeavors to maintain a desired ratio of 
inventory to sales. A decrease in the observed ratio would then reflect healthy 
demand pressures as the industry depletes its inventory to meet the increased sales 
volume. The unemployment rate was also utilized in the pooled sample as an 
indicator of aggregate demand without success. More suitable demand variables 
were not available. 

The market power hypothesis in log linear form may be altered slightly by 
replacing = with + the capital-sales ratio. This specification emphasizes a target 
rate of return ona firm’s capital investment. If this rate is constant, the elasticity of 
the margin with respect to the capital-sales ratio should be unity. These two 
hypotheses are econometrically identical — only the estimated elasticity with 
respect to average sales volume is changed. Original hypothesis: 


Wet = = Fb (Se 


ames =Ine+t ain @) + bInF + c In (®) 


7The results of the pooled regression may be questioned due to the time period spanned. 
Because the sales data are expressed in current dollars, they are inflated due to price increases. 
In the pooled sample, this imparts an upward bias to sales per firm. It would also tend to cause 
a downward bias in the capital-sales ratio. If inflation affects sales and cost of sales in a similar 
manner, and inventory turnover is frequent, the dependent variable is relatively unaffected by 
the inflationary process. The composite impact of these biases upon the pooled regression 
coefficients is unknown. 
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Modified form: 


SO = Onn & 


Ln [Dpeat) oat) 


S ner KC 
5 Ing + hIn@) + ilnF +jln@ 


inet hin S'= hin BetilaFyinK — jins 
Ing + (h-j)InS - (h-j) nF + ilnF + jlnK - jlnF 
Ing + (rr) n@) Tonite ing 


Because parameter estimates obtained by ordinary least squares are unique, one 
may conclude: 


b 
oe 

Se 

a 


h - 


tam FQ Cod o = pmb 
Il 


or h =a tj 
= Bb aes 


Since a and c differ in sign, the net effect is to reduce the influence of sales volume 
upon the gross margin. 

The slightly altered parameter estimates are exhibited in Table LII. A comparison 
with Table LI confirms that only the sales volume coefficient is changed in this 
modified approach. The capital-sales ratio coefficient was found to be significantly 
less than one for both wholesale and retail trade in the aggregated samples. Hence 
the return to capital falls as the capital-sales ratio increases. 

Because the multiplicative form of our hypothesis suggests a production function 
with value added as the dependent variable, we decided to also test a hypothesis of 
the form: 

Sie C W. K. 
S = at cue Fb Ge 
where W denotes wages and salaries and the other variables retain their previous 
definitions. This formulation stresses the importance of distribution costs in the 
determination of gross margins. Variations about the standard mark-up, ~, are 
assumed to depend upon the changes which occur in the components of 
distribution cost. Although the capital variable, K, is an asset rather than an 
expense, in a cross-sectional analysis the opportunity cost of capital may be 
assumed to be proportional to the stock value. 

Cross-sectional regressions for the retail and wholesale trade sectors were again 
estimated in log linear form for the years 1965 to 1968 inclusive, using both 
definitions of K. Parameters were also estimated for a pooled sample consisting of 
the final three years. As in the original hypothesis, larger R? resulted when total 
assets were employed as the relevant capital measure. A comparison of these results 
as summarized in Table LIII with those of Table LI reveals that the production 
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TABLE LI 


S—C_ ,,S,?3 pp (K)° 
= ) F (Fe) 


Average 
ne Mark-up 
Year In (Q) a b c R (%) 
Wholesale Trade 

1965 3.670 -0.797 - 0.036 0-713 0.708 17.0 
(10.87) (-6.49) (-0.79) (4.96) 

1966 2.096 -0.485 0.192 0.679 0.418 16.7 
(3.97) (=9973) (2.38) (27) 

1967 Paes | AN tar) 0.132 0.745 0.691 19.6 
(5.76) (-5.60) (1.90) (4.74) 

1968 2.698 -0.655 0.091 0.546 0.566 Lig 
(7.63) (-4.44) (1.70) (3.50) 

Pooled 2505 -0.699 0.130 0.686 0.599 18.0 
1966-1968 (10.40) (aio) (3.48) (i223) 

Retail Trade 

1965 4.356 -0.687 -0.085 0.652 0.448 30.7 
(13233) (-3.90) (-1.76) (3.47) 

1966 4575 -0.556 =O2135 0.450 0.519 32.8 
(14.30) (aoeL0) (292) (2.36) 

1967 4.650 Us le OLE 30 0.649 0.624 S2a) 
(14.32) (-4.92) (=2-79) (3.96) 

1968 4.678 ol OY) =U be 0.629 0.499 325 
(11.83) (-4.05) (-—2AT) (3533) 

Pooled 4.62 -0.701 -0.130 0.583 0.586 32.7 
1966-1968 (24.55) (-7.45) (-4.88) (5.96) 


function approach consistently produced substantially larger R? than the basic 
market power hypothesis. Parameter estimates for the individual years were 
compared using the Chow technique. No significant evidence of structural change 
within either the retail or wholesale trade industry was found. An interesting 
similarity of the two hypotheses is the consistent switching of sign on the market 
concentration variable bwtween the wholesale and retail trade sectors. A com- 
parison of the estimated coefficients a and c in Table LIII indicates that trade 
margins are more sensitive to changing labour costs than to variations in the cost of 
capital. 

Subject to the acknowledged limitations of the data, our study permits the 
following qualitative conclusions about trade margins. As expected the gross margin 
is inversely related to sales volume in the wholesale and retait trade industries. For 
retail trade, the margin also varies inversely with the number of firms. This indicates 
that competition benefits the consumer at the retail level. In wholesale trade, 
however, the effect of specialization appears to outweigh that of market power and 
therefore the margin is positively related to the number of firms. For both trade 
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sectors, the return to capital falls as the capital-sales ratio is increased. The 
production function analysis indicates that margins are more sensitive to variations 
in the cost of labour than to those in the cost of capital. This result may reflect the 
fact that capital expenditures involve long-run planning as opposed to the 
immediate impact of wage changes. 

In conclusion, it might be appropriate to comment on the data presently available 
on the trade sector. The lack of data on a consistent classification scheme 
effectively precludes an in-depth study of the trade industry. We would urge 
Statistics Canada that if possible all trade data should be classified according to the 
SIC, rather than having some classified according to the SIC and some by different 


schemes. 
TABLE LII 
= hoya 
SL gS FI 
Year In(g) h i j R° 
Wholesale Trade 

1965 3.670 - 0.084 - 0.036 0.713 0.708 
(10.87) (-0.81) (-0.79) (4.96) 

1966 2,096 0.194 0.192 0.679 0.418 
(3.97) (1523) (2.38) 82)) 

1967 2.551 -0.082 0.132 0.745 0.691 
(5.76) (-0.58) (1.90) (4.74) 

1968 2.678 -0.109 0.091 0.546 0.566 
(7.63) (=1.02) (1.70) (3.50) 

Pooled 2015 -0.013 0.130 0.686 0.599 
1966-1968 (10.40) (-0.18) (3.48) (723) 

Retail Trade 

1965 4.356 mUSOS5 - 0.085 0.652 0.448 
(13.33) GOR) (-1.76) (3.47) 

1966 4.575 -0.106 = Oala.e 0.450 0.519 
(14.30) (-2.43) (-2.92) (2.36) 

1967 4.650 sal A el a) i) 0.649 0.624 
(14.32) (-2.88) (=2°79) (3.96) 

1968 4.678 = OnG29 sOflS2 0.629 0.499 
(11.83) (- 2.69) (- 2.47) (3333) 

Pooled 4.62 S10 bles! =} 0) 0.583 0.586 
1966-1968 (24.55) (-4.82) (-4.88) (5.96) 
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Year 


1965 


1966 


1967 


1968 


Pooled 
1966-1968 


1965 


1966 


1967 


1968 


Pooled 
1966-1968 


TABLE LIII 


Ss Glee eb ie 
arg) F & 


S 
ee ee ee ee 
ln (Q) a b c R? 
Ne SS eee 
Wholesale Trade 
4.046 0.240 - 0.036 0.620 0.756 
(13.66) (1.89) (-0.89) (4.51) 
3.818 0.638 0.114 0.137 0.630 
(6.97) (3.32) (O25) (0.65) 
4.829 0.805 0.035 0.245 0.948 
(L5e15) (8.71) (1223) (2.93) 
4.514 0.683 0.038 0.326 0.785 
(8.60) (4.17) (1.00) (2.70) 
4.281 0.666 0.067 0.279 0.817 
(16.01) CEST) (2.96) (3.59) 
Retail Trade 
4.720 0.530 -0.040 0.410 0.697 
(22.48) (3.98) (GI713) (2.75) 
5.238 OF/26 -0.041 0.265 0.890 
(31.39) (9.30) (-1.76) (2.85) 
5.046 0.537 - 0.043 0.469 0.856 
(24.19) (7.11) (-1.50) (4.38) 
5.16 0.706 - 0.034 0.339 0.854 
QO3c7) (8.28) (-1.16) (3.07) 
5.13 0.631 -0.041 0.378 0.866 
(45.43) (14.17) (-2.70) (6.47) 
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APPENDIX 
MARGINS WHOLESALE TRADE 


1965 1966 1967 1968 
IVESCOCK MER Sone tet Gi ce ce cee tous’ apiece 14.2 3.9 5.4 11.3 
Sa TAL or se Se oe ee ier a ee 1.8 3.1 5.9 fay 
Real Sa COKC“BE en ir tahoe) on ee nee: —O.5 13.9 11.0 9.0 
PELLOLCUTIUELOGUCISS ts tec’ sce cuenen ia) aire mie eee 32.9 22.0 Zone 24.4 
ADC MMe PEGE Ee tetas tals sn aire « nah See Yes tele 6 Te ous 10.7 11.4 13.3 17.2 
Reel mVICLCIAN CIS Game Srctiewe dans sks ev eee ees ee es 17.4 12.8 Ihe) 20.3 
TBETOLEE .n. oa25 Jen cal ar ce Cm eae er ie elec SE 9.8 10.1 9.6 9.5 
SCA CCOMMECE OID stad suck ols ts Meek sty bed atemercmueg anes Te 10.2 Sa 5.9 
Deus LOUELt PreparatiOns 1.) esi sey 6 nls eee gn os D205 Dive 25.8 24.8 
DDaleic DEY GrOOUSi sr 21 als Beso cabtyenis (OU store 15.7 17.1 16:9 17.8 
PCTS Wak UFDISNIN OS Pc Ves cl ev, ene fons oes es eka s 235.5 21.4 2182 21.7 
BAU LOLAV.CINICICS act PaltSeocrs, coccinea acter ees cope rereLs 12.4 16.1 172 16.3 
PRCCLNCAUMACIINGTV det. tirs cca ce 60k cre sce eee de aaeterome 19.8 19.0 19.8 22.0 
Peat TIEVEACIIDICrY Bet yieiedet sca. cite we orcs Grace e eels 13.8 16.2 15.9 18.2 
RireUSet ial MACIINICTY sar. .osy cues wt eee te lc enc abet ee! 6 21.8 2522 2354 2503 
Hardware Plumbing & Heating .............. 19.4 21.6 21.9 19.3 
Beta NE LOCUCIS Be mre at oy cleats Vent Use Gets ala etueeie eS 24.5 19.9 13.3 S22 
Lumber & Building Products ............... 18.2 18.4 19.3 20.1 
Beta Waste DEAlCIS (07. voh etal a) nus. tuy oleate teat 18.8 13.0 22.8 18.0 
UOTE AW CRE CE os ee ing ee ee a ne 20.6 21S 20.2 20.0 


1965 1966 1967 1968 


EOOUMSTULCS ME: Pur lenetate sree stetinewe s © haabiees ere 19.1 19.9 20.0 20.2 
WTAE SUG TE bag ane Ae aie eumieeinisy ha Re reba, Ole enna a? 30.3 31.9 308: 3262 
ATIC T VE OLOLCS Mier: te 5 So eho ceded veel secs toe cence, oh 6 35.8 34.7 32.8 32.8 
BICTICFAMMIETCHANGISC 9.15 )2 ure chee cr eo ote ete es eae 26.7 2571 19.7 24.3 
PUL MACCwOc CATtS wae tr fist ca hens ects ke es cae 29.4 30.0 aat 28.6 
PASOUNCmmCLVICelStaliON. cacy. se) «anu cess © eds eess 2551 24.3 pe | 24.5 
MEGLOISVCNICGIC HU SCALCTS. ves ie cds cue pce soi «ick iis en ob ates 12,1 13.1 1335 13.4 
motor Vv enicie Repair'Shops 2. 72% 6... se ss 30.4 43.7 44.2 41.9 
DEE SLOTCSI EEE e Te. Coho ie NMA NES. Freee ae. es, 35.9 38.0 39.1 3529 
MIEN CLOTDING StOTES a seus <6 sie owl's oe ee ens 31:5 33.4 35.9 35.4 
MV AEC TENS IO LIN SLOLCS Ac shee eres aiats sue Noles esur) 6 33.6 34.3 33.0 34.9 
PPGVEIGOOC SLOLCS Biee ck te icoi cols, soe tech cise ode as os obs 30.8 30.9 33.1 52.5 
PIACOWATCIOLOLCS heed ea ce cac kt eee se Bien ats scale 28.9 30.2 29.5 30.1 
POITMICUTECOLOLES GF.0eos best te ey Se eee ye tye el so! emer 28.6 30.4 o2-2 30.8 
PICCUICAL SOLES seeas yc csteigs 19h .cch ke at eee ee les 24.8 53.0 58.9 51.0 
LTE & 3 lo Caan er eb eee 322 34.1 31.5 32.4 
IBOOK o Stationery Stores... 2. 1 te wt es 42.6 41.1 40.9 45.3 
ECOTIS (Se tee ates ae oe bt eG Meme whee eee a 51.4 47.8 S2e/, 53.8 
POUL CALCTS Mirth eects oo, tents as debts Geis SYaNe a 6 30.4 28.7 29.3 26.1 
PeCLICL VE STOL CS dea tenet coe oi ohis eeniee cs eae te aioe 43.7 43.4 44.7 44.2 
CHAD COTISTS mr Weitet  Mclaamen cer shnemts as esiitp sve ee aes 20.9 25.4 iiel 14.8 
“COGENT E ti Wae iggy a a meee A rene © 30.4 30.5 28.0 28.6 


1The grain industry was eliminated from our regressions because in some years net margins 
exceeded gross margins due to non-sales revenue. In addition, since 1965 sales have declined by 
over 90 per cent. This may be due in part to different reporting procedures. 

2Due to the negative margin, coal and coke was excluded from the 1965 regressions. 
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THE PRICE EFFECTS OF THE 1971 REMOVAL OF FEDERAL 
EXCISE TAX ON HOUSEHOLD ELECTRONIC EQUIPMENT 


by James M. Ferguson 


INTRODUCTION 


On June 18, 1971, the Minister of Finance announced in the Budget Speech that 
the Government had removed the Federal Excise Tax on household electronic 
equipment (television, radio, phonograph and combination sets). Prior to that date 
all such equipment manufactured or imported into Canada and sold to distributors 
or retailers included the 15 per cent excise tax, as did all similar imported 
equipment held outside bonded warehouses by importers, even if it had not yet 
been sold to distributors or dealers. There was no provision made for any rebates on 
existing inventories. 


This report analyzes the price changes that were made by manufacturers, 
importers and retailers as a result of the removal of the excise tax. A study was 
carried out at two levels. In order to determine what changes took place in supplier 
prices, price schedules were collected from all domestic producers and all leading 
importers. These schedules covered the prices charged to retailers before the Budget 
Speech as well as price changes that followed. 


Data on retail prices were also collected from selected retailers including those 
whose operations ranged across the country. These retailers were asked to provide 
information from producers and importers regarding the prices for the leading 
models of television sets, which were actually sold during three different time 
periods: 


1) a two-week period in May 1971; 
2) the two-week period following the Budget Speech; and 
3) a two-week period in July 1971. 
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Since the study at the retail level covered actual transaction prices rather than 
price lists, it was determined that the work involved in obtaining information on 
radios, phonographs and combination sets in addition to television sets would be 
too onerous. 

The author would like to express his appreciation to all those manufacturers, 
importers and retailers who assisted in the study. All spent a great deal of time, 
effort and cost to produce the basic information for this report. 

In view of the confidential nature of the data which were supplied to us, 
no company names are used in this report. 

It should be noted that the results which were obtained should be viewed in the 
light of a number of factors. 

First, the price information at the producer level would not always reflect 
actual transaction prices. 

Second, the sampling that took place at the retail level does not include all 
retailers nor all markets. There may be some retailers and some markets where the 
reductions were far larger or far smaller than the results that were obtained in this 
study. 

Third, it should be noted that the announcement of the removal of the excise 
tax came at a time during the year when it is normal for reductions in price to be 
made at both the producer and retailer levels because of end-of-model-year 
clearances. 

Fourth, anti-dumping duties on some models from Japan and Taiwan were 
imposed on June 30, 1971. These duties were applied on a company basis with 
different duties applied to each firm and even to different models of the same firm. 
The exact figures involved were not available for this study. These anti-dumping 
duties raised the prices of imports directly and indirectly may have raised the 
prices of domestically produced equipment and equipment imported from countries 
other than Japan and Taiwan. Thus the effect of the imposition of the anti- 
dumping duties was to reduce, if not offset, the price declines following the removal 
of the excise tax. 

The last factor which should be remembered is that the timing of the Budget 
Speech coincided with the end of the model year. Therefore, even though the 
excise tax had been removed on June 18, the tax had already been paid on the 
majority of the sets available for sale after that date. As noted above there was no 
provision made for rebates. 


CALCULATION OF THE ACTUAL OR EFFECTIVE RATE OF THE EXCISE TAX 


While the Federal Excise Tax on home entertainment equipment was listed as 15 
per cent, the determination of the effective tax rate was a complex matter.’ 

There were two major steps in the determination of the actual or effective rate of 
the tax. The first step involved the concurrent treatment of the excise tax and the 
sales tax. Prior to 5:30 p.m. June 18, 1971, all household electronic equipment 
(television, radio, phonograph and combination sets) manufactured or imported 


1The material for this section is based on Department of National Revenue Circulars ET 


112 and ET 113. Any errors or misinterpretations are, of course, the responsibility of the 
author, 
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was subject to two taxes: Federal Excise Tax of 15 per cent and Federal Sales 
and Old Age Security Tax of 12 per cent on television sets and 11 per cent on 
radios, phonographs and combinations. These taxes were levied concurrently but 
separately on the manufacturer’s wholesale f.o.b. plant price and became payable at 
the time of shipment to distributors or dealers. (Thus manufacturers’ prices to 
dealers and distributors included the excise tax.) For imports, these taxes were 
levied concurrently but separately on the duty-paid import value and became 
payable at the time of importation unless the imported items were placed in a 
bonded warehouse, in which case the taxes were payable when the items were 
removed from the warehouse. The taxes were computed as “included”, which 
meant they were computed on a tax-included price. As a result the excise tax on 
television sets was computed as 15/127 (11.81 per cent) and the sales tax 12/127 
(9.45 per cent) of the value as determined under the tax regulations. The excise tax 
on radios and phonographs was computed as 15/126 (11.90 per cent) and the sales 
tax 11/126 (8.73 per cent) of the value as determined under the tax regulations.” 

The second step, which reduced the effective rate of tax still further, was to apply 
an all-inclusive discount to the producer price to retailers before applying the above 
determined rates. The tax regulations specified certain all-inclusive discounts which 
could be taken before computing the tax on the price to dealers. This procedure 
was followed to make the tax based on the price to retailers approximately 
comparable to the tax based on the price to wholesalers. If the same rate of tax 
were applied to manufacturers who sold to wholesalers, then the part of the costs 
represented by the activities of the wholesaler would not have been included in the 
tax base. Thus a producer who sold to wholesalers would have paid less tax than 
one who sold directly to retailers — in which case, presumably the costs of 
wholesaling which were performed by the producer were reflected in a higher price 
than the price at which he sold to wholesalers. The discount from the price to 
retailers was intended to make the tax bases comparable. For similar reasons no 
discount was allowed in applying the tax to the duty-paid import value. Obviously 
the duty-paid import value excluded the cost of distribution following importation 
and thus was a smaller tax base than the price to retailers. For television sets 
produced in Canada the excise tax was computed on the tax-included price to 
retailers less an all-inclusive discount of 13 per cent computed as “included”. For 
small radios produced in Canada the all-inclusive discount was 9.5 per cent and for 
other radios, phonographs and radio-phonograph combinations produced in Canada 
the all-inclusive discount was 13.5 per cent. 

Assuming the producers’ price to retailers including both the excise and sales 
taxes was $100, the excise tax rate on domestically produced television set was 
15/127 x $87.00 ($100 less the discount of $13.00). This yielded an effective tax 
rate of 10.28 per cent of the tax-included price to retailers. Similarly for table 
radios the effective excise tax rate was 15/126 x $86.50 ($100 less the discount of 
$13.50) which was 10.29 per cent. 


2The denominator of 127 for television sets was arrived at by adding 15 for excise tax and 
12 for sales tax. The figure for radios (126) is smaller because the sales tax is only 11 per cent. 
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The excise tax on imported equipment was levied on the duty-paid import value 
with no discounts. Thus the effective excise tax rate on imported television sets was 
15/127 or 11.81 per cent of the duty-paid import value and on imported radios and 
phonographs the effective rate was 11.90 per cent. 


CHANGES IN PRODUCER AND IMPORTER PRICES 


As noted previously in the Introduction, a number of factors have to be 
considered in assessing price changes after removal of the excise tax. One 
complicating factor was that June was near the end of the 1971 model run and 
prices to retailers are normally reduced to sell off remaining stock. In fact, in some 
cases prices had already been reduced prior to June 18, 1971 and undoubtedly 
some reductions after that date were part of the normal model clearance. (Most of 
the supplier prices collected for this study pertained to 1971 models.) This factor 
would tend to make the price decreases following the removal of the excise tax 
greater than otherwise. 

Another factor mentioned earlier which considerably complicates the pricing 
behavior or imports from Japan and Taiwan was the imposition of anti-dumping 
duties on imports from Japan and Taiwan on June 30. The effect of the imposition 
of the anti-dumping duties was to reduce, if not offset, the price declines following 
the removal of the excise tax. 

It must also be mentioned that all suppliers had some existing inventories of 
imported household electronic equipment upon which the excise tax had been paid. 
In this regard, all domestic producers import some equipment, especially radios and 
stereo equipment. 

The last price schedules issued before June 18, 1971, and the first price schedules 
issued after that date were collected from all domestic producers and from leading 
importers. Analysis of the data showed that producers and importers lowered their 
prices to dealers of color television sets by an average of 11.23 per cent. However, 
there was considerable variation among sellers in the amount of price reduction. 
While most firms reduced their prices on average in the range of nine to 11 per cent, 
two firms reduced their prices only by slightly more than 7.5 per cent. At the other 
extreme, two firms reduced their prices by somewhat more than 13 per cent and 
one additional firm reduced its prices by 21 per cent. Excluding the firm with the 
21 per cent reduction, the average cut in prices of color television sets was 10.72 
per cent. More than 70 per cent of the firms reduced their prices to retailers by 10 
per cent or more. For each producer and importer the percentage reductions in 
price tended to be somewhat higher on the more expensive sets. 

The average reduction in black and white television set prices was 9.77 per cent. 
Again, there was considerable variation among sellers in the amount of price 
reduction, although most producers reduced their prices on average in the nine to 
11 per cent range. One firm reduced its price an average seven per cent and another 
7.5 per cent. At the other extreme one firm reduced its prices almost 13 per cent 
and another almost 16 per cent. The firms tended to have the same ranking in terms 
of their average percentage reductions in prices of color and black and white sets, 
with two exceptions. One importer had much smaller percentage reductions in 
black and white set prices compared to his reductions in color set prices, while 
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another importer did just the reverse. Only 50 per cent of the firms reduced their 
prices of black and white sets to retailers by 10 per cent or more. 

In a few cases firms had already established 1972 prices and these figures were 
included in this study as well. It was found that price reductions on 1972 color 
television models were about 2.5 percentage points less than on 1971 models, but 
this difference was less than one percentage point for black and white sets. Some 
firms said expected labor cost increases and rising transportation costs led them to 
reduce prices by less than the full amount of the discontinued excise tax. 

The average reduction in small radio prices was 10.88 per cent. Here the variation 
among firms was much greater than in the case of television sets. The smallest 
average decrease was slightly less than seven per cent and the largest was slightly 
more than 31 per cent. Only one other firm had a reduction exceeding 12 per cent 
and that was slightly more than 16 per cent. Obviously other factors in addition to 
the excise tax were operating in this market. 

More than 60 per cent of the firms reduced their prices to retailers by 10 per cent 
or more. However, since almost all small radio sets are imported, the percentage 
reduction in the excise tax on the duty-paid import value was 11.90 per cent. Only 
two firms in the sample exceeded this figure. Part of this smaller percentage decline 
in price compared to the rate of excise tax may be due to a reluctance to absorb the 
full loss on existing tax-paid inventories. 

The average reduction in prices of phonographs, stereo sets, and combination 
tadio-phonographs was 9.44 per cent. Again the variation among firms was 
considerable. The smallest average decrease was 4.35 per cent. The overall average 
decrease was again less than the effective rate of the excise tax. 


THE EXPECTED CHANGES IN RETAIL PRICES UNDER COMPETITION 
FOLLOWING THE REMOVAL OF AN EXCISE TAX 


The following demand and supply diagram represents a competitive industry 
selling directly to consumers. Anad valorem tax is a certain percentage of the price. 
(In the example the excise tax is 50 per cent of the tax-included price.) The 
imposition of an excise tax creates a wedge or difference between the price as seen 
by the consumer and the price as seen by the producer. The consumer pays a price 
including the tax but the producer receives a price net of the tax. Prior to the 
removal of the tax D, represents the industry demand or average revenue function 
net of the excise tax as seen by producers. D, represents the industry demand or 
average revenue function gross of the excise tax as seen by consumers. The rate of 
output is determined where D, intersects the industry supply curve, S. The price 
including the excise tax is determined where the vertical line corresponding to the 
rate of output determined by this intersection hits D,. Thus in Figure 4 Q, is the 
rate of output and P, is the price to consumers including the tax. The excise tax 
per unit is equal to P, — P2. 

The removal of the excise tax eliminates the wedge or difference in price as seen 
by consumers and producers. Diagramatically the removal of the ad valorem excise 
tax can be expressed as a pivoting up to the right to the demand schedule net of 
tax, D,, until it becomes coincidental with D,. As a result output expands to Q, 
and price falls to P, , assuming no changes in other factors which affect demand and 
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Figure 4 


Price 


Dd, = Industry demand (average revenue) including the 


$6.00 tax as seen by consumers before removal of the 


tax and = industry demand (average revenue) in the 


absence of the tax as seen by both producers and 


$5.00 consumers. 


D, = Industry demand (average revenue) net of the excise 


tax as seen by producers before removal of the tax. 


$4.00 The excise tax is assumed to be 50% of the tax 


included in the price. 


Following removal of the excise tax, output expands 
from Qy to Q, and price falls from PL ($3.00) to 


Py ($1.50) - a 50% reduction in price. 


S = Industry Supply 


Rate of output 


Figure 5 


All functions designed as in Figure 4 


followi 
ere ollowing 50% removal of Excise Tax, 


output expands from Qa to Q, and price falls 


from Py ($2.60) to P, ($1.50)-less than 


a 50% reduction in price. 


Rate of output 
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supply in this industry. As shown in Figure 4, under competition the percentage 
decrease in price will be equal to the rate of the excise tax removed (in this example 
50 per cent of the tax-included price) if the industry supply curve is horizontal 
(marginal costs are constant) over the relevant range of output. However, if the 
industry supply curve is rising, the percentage decrease in price will be Jess than the 
rate of the excise tax. This result is shown in Figure 5. Thus we expect prices to 
decrease by the same percentage as the excise tax under competition only if the 
supply curves of household electronic equipment are horizontal. 

In order to understand the relationship between changes in suppliers’ prices to 
retailers and retailers’ prices to consumers, it is necessary to examine the crucial 
role of the mark-up policies of retailers. Assume manufacturers passed on the entire 
reduction cause by the removal of the excise tax on television sets to dealers and 
that therefore prices paid by dealers feel by 10.28 per cent. What would the 
reduction be in consumer prices? 


EFFECTS OF RETAIL MARK-UP POLICIES ON PERCENTAGE 
REDUCTIONS AT THE RETAILER LEVEL 

If retailers maintained the same percentage mark-up used prior to June 
18 regardless of the size of this mark-up, retail prices on newly purchased 
items would also fall by 10.28 per cent, but retail prices would fall in real 
value by more than the full reduction in excise tax. On the other hand, if 
retailers maintained the same dollar mark-up instead of the same percentage 
mark-up, retail prices would fall by less than 10.28 per cent but would decrease in 
dollar value by the full amount of the reduction in excise tax. The greater the 
constant dollar mark-up used by retailers, the smaller would be the percentage 
reduction in consumer prices. The absolute decrease in retail prices would always 
equal the absolute reduction in the excise tax, regardless of the absolute mark-up 
used. The following example illustrates the resulting changes in retail prices with 
different mark-up policies: 


Example 
With Without Reduction Percentage 
Excise Excise in Reduction 
Tax Tax Price in 
$ $ $ Price 
1. Manufacturers’ selling price 
(including federal sales tax) 100.00 89.72 10.28 10.28 
2. Retail Price 
a. 10% mark-up 110.00 98.69 11.31 10.28 
b. 30% mark-up 130.00 116.64 13.36 10.28 
c. Absolute 
$20 mark-up 120.00 109.72 10.28 ae! 
d. Absolute 
$40 mark-up 140.00 129.72 10.28 7.34 


CHANGES IN RETAIL PRICES OF TELEVISION SETS FOLLOWING 
THE REMOVAL OF THE EXCISE TAX 
Actual prices paid by consumers were collected from leading retailers for a sample 
of the largest selling brands of 1971-model television sets. Prices were obtained for 
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sales during three periods in 1971: May 10 - 22, June 19 - 26, and July 12 - 24. 
The May prices provided a basis for comparison with prices following the removal 
of the excise tax. The June prices reflected the immediate reaction of retailers to 
the tax removal. Finally, the July prices indicated the longer-term adjustments. 


Consumer prices of color television sets feel an average of 8.67 per cent between 
May and June and 14.67 per cent between May and July. Excluding private label 
models from these averages to make them more comparable to the supplier price 
changes (since these brands were not included in the supplier price data), the 
average percentage decreases were 8.47 per cent between May and June and 13.33 
per cent between May and July. Thus the average percentage decline in retailers’ 
prices between May and July exceeded the average decline in supplier prices. (It is 
perhaps not very meaningful to compare the May to June changes in retail prices 
with the changes in supplier prices, because during the week following the tax 
removal, retailers were selling entirely out of tax-paid stocks purchased before the 
removal of the excise tax.) 


More than 25 per cent of the color television brands were decreased in price in 
June but increased in July by retailers. Half of the private labels were decreased in 
June but increased in July, which may reflect the imposition of anti-dumping duties 
since most were direct imports from Japan and Taiwan. A further set of 
comparisons was made between the maximum average percentage decline in the 
retail price of each national brand and the corresponding decrease in the supplier 
price of each brand. (Since several retailers sold most models, average retail price 
changes were calculated for each brand.) For exactly half of the brands the decline 
in retail price exceeded the decline in supplier price and for the other half the 
reverse was true. There were no systematic differences among suppliers in this 
relative price behavior. All suppliers with several brands in the sample had both 
brands with supplier price cuts exceeding retail price cuts and vice versa. 


Consumer prices of black and white television sets fell an average of 7.91 per cent 
between May and June and 9.20 per cent between May and July. Excluding private 
labels, the average percentage declines were 7.39 per cent between May and June 
and 9.25 per cent between May and July. 


Thus the average percentage decrease in retail prices between May and July was 
less than the average decrease in supplier prices. However, the average absolute 
decline in retail prices between May and July exceeded the average absolute decline 
in supplier prices of national brands by more than $3.00 per set. About 15 per cent 
of the brands were decreased in price only in June with no further price change in 
July. While less than 20 per cent of the private label brands showed decreases in 
June followed by increases in July, more than 60 per cent of the private brands 
showed decreases in June with no further price change in July. Comparisons 
between the maximum average percentage decline in the retail price of each 
national brand and the corresponding decrease in the supplier price of each brand 
revealed that the percentage decline in the retail price was less than the percentage 
decline in the supplier price for more than half of the brands. However, the 
differences were almost always less than one percentage point. 


174 ESSAYS ON PRICE CHANGES IN CANADA 


CONCLUSION 


On the basis of the data collected for this report it was evident that producers and 
importers passed savings realized by the elimination of the excise tax on to retailers. 
It was also apparent that retail prices of 1971 models declined following withdrawal 
of the tax. However, because retail pricing methods are much more complicated 
than that of the suppliers, it is difficult to assess the exact effect of the tax 
withdrawal at that level. 

There are several points which complicated our findings. The main factor to cloud 
the issue was that the tax was eliminated at the end of the model year when 
reductions are normally made by suppliers and retailers to clear out stock. 

Offsetting this to some extent was the anti-dumping duties imposed by the 
Government shortly after the tax removal was announced. 

However, the author feels that the consumer benefited from the elimination 
of the sales tax, but because of the other factors surrounding the reductions it is 
difficult to say just what portion of the reductions that followed the cancellation of 
the tax were directly attributable to its withdrawal. 
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TABLEAU IV (Fin) 


AUTRE 

NUMERO CONS- AULC AULCN MAIN- 4M APUS , 
CTI TANTE DEMANDE ULC ULCN D’CQEUVRE M PUS AUTRES R‘“/DW 

375 0.023 0.270 0.520¢ 0.18 
(1.40 ) (1.34 ) (2.97 ) 1.56 

376 ee 0.130 (IF*-1F) 0.224 -0.199 0.208 0.03 
(0.69 ) (Oia) (0.46) (0.33 ) 172 

376-R = 0.1246 -0.077 0.17 / 
(2.79 ) (0.19 ) 1.20 

376-RM —0.845 0.5866 11s 0.49* / 
(2.76 ) (5.66 ) (22 1e) 1.25 


a: AUSWN/USW 

b: AUSW/USW 

c: prix américain non ajusté en fonction du taux de change 
d: taux de change seulement 


cy | 2s . AUSWN , UMC , au | 
: P USW P UMC 

f: [5 S AULCY Ss UMCe, ae | 
: P ULC P UMC 


Voir tableau III pour les valeurs des pondérations 


R: Indique que le prix réel est une variable dépendante 
R-M: On utilise le prix réel comme variable dépendante et la moyenne mo- 
bile sur quatre trimestres des variables indépendantes 
*: significatif au niveau de fiabilité de 95% 
—: dans la colonne des constantes, signifie qu’on a exclu la constante car 
elle n’est pas significative. 
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evl 


323-R 0.082 0.317 0.475¢ 0.10 | 
(2.03 ) (0.49 ) (0.73 ) 1.40 
325 0.295 0.021 0.041 0.03 , 
(2.89 ) (0.53 ) (0.18 ) 2.00 
334 : 4.36 (NO-S) 0.019 NA 0.269  -1.28 EE 4] 0.23%, 
(1.99) P (2.04 ) (1.63) (191) Seems 1.99 
334 = 4.24 (NO-S) 0.018b NA 0.273. 1.29 [= - &y] 0.23%, 
@ise. Se (2.00 ) (1.66) (1.92)LS ‘Ss 2.00 
336 -0.723 8.03 2 ~ oh 0.013 0.507 0.695 0.40%, 
(8.070 e129) Sans (Ossie) (OS (2.75 ) 1.48 
336 0.443 10.39 if - Of 0.465 0.29% 
3.00) (2.74)LS ‘Ss (1.91 ) 1.16 
236 =0,773 8.55 is Gy 0.509 0.681 0.39% 
Cd). We vis “Ss (2239 2.739 1.48 
338 rs 11.46 (NO-S) 0.063 1.47 -5.74 E€ ] 0.74% 
(0465) gare (2.18 ) (7.17 ) (1.84)LS ‘s 1.35 
338 - 10.81 (NO-S) 0.051 1,27 0.54 0.73% 
(2.30) F (1.81 ) (4.42 ) (ison) 1 35 
365 -0.159 0.009 (A*-JA) 0.085 0.035 0.05 / 
(0.66) (0.80 ) (0.82 ) (0.27 ) 1.30 
365-R -1,59 0.059 (A*-1A) | 0.100 0.910 0.41% 
(3.83) (2.60) (1.82 ) (3.77 ) eis 
365-R -1,98 0.079 ([A*-TA) 0.862 0.45* 
(5.01) (3.77) (3.74 ) 104 
374 = 0.073 (IF*-1F) 0.021 0.102 0.155 0 


15 
(1.18 ) (1.20 ) Wie Se OS 1.73 
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TABLEAU IV (Suite) 


AUTRE 

NUMERO — CONS- AULC AULCN MAIN- 4M APUS ; 
esi TANTE DEMANDE SULG ULCN  pD’CEUVRE M PUS AUTRES R*/DW 

295 a 0.196 0.039 0.693 0.57% 
(1.30 ) (0.67 ) (9.35 ) Tal 

295-R = 0.247 0.029 0.351 0.18 | 
(1.00 ) (O27) (2.61 ) 1.14 

305 -0.111 0.039 (IF *-1F) 0.156 0.945 0.74* 
(1.63 ) (1.57 ) (3.57 ) (9.10 ) 1.45 

305 -0.057 0.045 (F*-IF) 0.011 1.36f 0.71% 
(0.76 ) (1.64 ) (0.34 ) (9.87 ) 1.28 

306 = 2.25 S 0.319 0.115 0.143 0.47% 
(1.76 ) (3.26 ) (0.42 ) (1.62 ) 1.57 

306 = 1.32) (3 - (U) 0.259 0.511 0.162 0.44* 
(0.88 )LS ‘S (2.38 ) (3.08 ) (1.80 ) 1.56 

306 = 2.48 c 0.293 0.220 0.43* 
(1.92) (2.98 ) (0.81 ) 173 

306 = 0.298 0.506 0.160 0.43* 
(3.00 ) (3.06 ) (1.78 ) 1.59 

311 “ 0.025 0.415 0.345 0.34* 
(1.49 ) (CAL) (4.44 ) 1.92 

311 0.347 -0,007 (IA*-1A) 0.033 0.362 0.13 
(2.64 ) (0.86 ) (1.68 ) (1.69 ) 1.80 

323 ie 0.012 0.074 0.487¢ 0.23 
(1739) (0.46 ) (3.43 ) 1.87 
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239 - ieee Ee | 1.18¢ 0.33% 
(1240s Ss (4.21) 32 
243 0.150 0.024 (IF*-1F) 0.294 0.508 0.44* 
(1.83 ) (0.95 ) (3.84 ) (2.66 ) 2.38 
243 0.175 0.305 0.504 -0.026 0.43* 
(1.80 ) (3.96 ) Cxea Y (0.25 ) Dey) 
243 0.147 0.026 (IF*-IF) 1.08f 0.43* 
(1.82 ) (1.03 ) (5.69) 2.38 
252 = 0.016 (IA*-IA) 0.908 0.088 0.24* / 
(Orga) (2.87 ) (1.40 ) 1.66 
252-R = 0.207 (IA*-IA) 0.022 0.010 0.033 0.20 
(2.94 ) (0.69 ) (0.02 ) (0.47 ) 1.61 
271 a 0.006 (A*-TA) -0.075 0.044 0.432 0.55* / 
(2.26 ) (0.96 ) (0.62 ) (6.90 ) 1.81 
Dal = 0.005 (IA*-1A) 0.425 0.54* / 
(2.64 ) (6.90 ) 1.74 
271-R ~ 0.012 (IA*-IA) 0.135 0.297 0.30* / 
(3.54 ) (2.96 ) (2.15 ) 1.06 
271-RM = 0.006 (IA*-IA) 0.247 0.806 0.57% | 
(1.89 ) (078) (4.62 ) 1.30 
291 =: De [e g Oy 0.266 0.262 0.32* 
1.33 )Ls_ ‘Ss (3.85 ) (2.54 ) lh 37 
291 e 0.232 0.170 0.236¢ 0.35* 
(3.34 ) (1.48 ) (1.97 ) 1.80 
291-R z 8.43 Ee & | 0.382 0.164 0.20 
(2.16 )Ls §s (2.09 ) (0.75 ) 0.79 
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TABLEAU IV (Guite) 


AUTRE 

NUMERO CONS- AULC AULCN MAIN- AM APUS , 
er TANTE DEMANDE ULC ULCN D’CEUVRE M PUS AUTRES R*/DW 

183 = 3.397 [oe 0.149 0.144 72-787/ = 5 | 0.47% 
(4.88 )LS °S (2.70 ) (3.63 ) (3.73)LS ‘Ss 2.06 

183 _ 2.967 [e (Y) 0.146 0.117 0.2004 eee dF | 0.51%, 
(3.94 )LS °‘S (2.65 ) aD > (1.74 ) (3.48)LS °S 2.29 

183-R _ wai) & (UY, 0.034 0.020 =6:13 Ee] 0.13 , 
(155) eS aes (1.05 ) (0.15 ) (2.43) S 1.90 

197 = -0.969 E-é 0.064 0.268 0.451 027% 
(0923) Sis (2.28 ) (1120) (2.83 ) 1.76 

197 = -3.12 Es 1A 0.046 1.214 0.31%, 
(2.50 )LS °S (1.61 ) (3.81 ) 1.63 

201 =035 0.003 (IA*-IA) - 0.088 -0.170 0.151 0.30* 
(3.09 ) (0.84 ) (1319) (1.61 ) (3.66 ) 1.93 

201 -0.043 0.145 0.21%) 
(4.28 ) (3.46 ) 1.82 

201-R = 0.018 (IA*-1A) 0.4256 0.385 0.33* 
(15218) (4.29 ) (1.54 ) 0.91 

231 -0.281 0.020 0.615 0.09 | 
(1.83 ) (0.47 ) (55m) 1.84 

239 = -0.003 (IF*-1F) 0.271 0.956 0.28* 
(0.50 ) (3.00 ) (2.62 ) 1.61 

239 = -0.004 (IF*-1F) 0.2774 1.038 0.33* 
(Onion) (3.69 ) (2.62 ) 1.53 
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TABLEAU IV 


Equations d’ajustement des prix 


AUTRE 
NUMERO CONS- AULC AULCN MAIN- AM APUS “ 
CT! TANTE DEMANDE ULC ULCN  D’CEUVRE M PUS AUTRES R*“/DW 
ibe 0.367 0.004 (IF*-1F) 0.140 0.094 0.08 / 
(2.61 ) (.26 ) (1.40 ) (1.12 ) 1.44 
128 = 1.027 (IF*-1F) 0.140 0.235 0.30* / 
(2.47 ) (3.68 ) (2.34 ) 1.76 
131 sd 0.208 (IF *-1F) 0.175 0.245 0.27* / 
(1.90 ) (2.85 ) (335m) 1.58 
131 = 0.225 (IF*-1F) 0.1665 0.238 0.24* / 
(2.00 ) (2.49 ) (3.19 ) 1.60 
145 = -0.030 (IF*-IF) 0.025 0.342 -0.034 0.11 
(0.44 ) (1.30 ) (1.49) (0.14) 1.74 
145-R = 0.3086 0.146 0.20* / 
(3.05 ) (0.75 ) 1.99 
174 0.476 -0.118 (IA*-IA) 0.152 0.210 0.39% 
(Qua) (2.88 ) (1.20 ) (4.84 ) 1.60 
174 = -0.082 (IA*-IA) 0.208 0.079 0.474 0.53% 
(2.42 ) (2.62 ) CaOm) (4.80 ) 1.53 
174 = 0.181 0.036 0.473 0.47* / 
(2.18 ) (0.80 ) (4.58 ) 1.38 
174-R 0.692 0.212 ([A*-1A) 0.211 -0.258 0.250 0.23 
(205) Os0n) (2.59 ) (1.89 ) (0.84 ) 0.96 
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Petites entreprises (catégorie P) 


Fabriques de bardeaux 
Produits de l’argile (imp.) 
Béton préparé 

Conserveries de fruits et légumes 
Verreries 

Abrasifs 

Scieries 

Minoteries 

Bas et chaussettes 

Préparation de la viande 
Ciment 

Fabriques laitiéres 

Raffineries de sucre 

Produits de l’argile (prod. int.) 
Traitement des volailles 

Autres fabriques de tricots 
Filatures de laine 

Produits du poisson 

Fabriques de chaussures en cuir 
Fabricants de provende 
Fabriques de vétements pour hommes 
Boulangeries 

Fabriques de boites en bois 
Produits de béton 

Sacs en coton et jute 

Tanneries de cuir 

Fabriques de vétements en laine 
Mobilier de maison 

Portes et chassis 

Autre mobilier 


188 
163 
459 
158 
LS 7, 
153 
141 
141 
135 
125 
112 
88 


Forte concentration (catégorie Pe) 


Fonderies de fer 

Produits de l’argile (prod. int.) 
Fabriques de boites en bois 

Boites pliantes 

Produits pharmaceutiques 

Cables et produits connexes 
Matériel de chauffage 

Traitement des volailles 

Appareils électriques divers 
Chapeaux et casquettes 
Préparation de la viande 
Traitement de produits d’alimentation divers 
Conserveries de fruits et legumes 
Transformation du papier — divers 
Bas et chaussettes 

Liqueurs 

Autres fabriques de tricots 
Fabriques de chaussures en cuir 
Béton préparé 

Produits du poisson 

Quincaillerie, outils, coutellerie 
Autre mobilier 

Produits du béton 

Fabriques de vétements pour hommes 
ChAssis et portes 

Mobilier de maison 

Scieries 

Boulangeries 

Fabriques laitiéres 

Fabricants de provende 


ee ee ee ee ee ee 
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TABLEAU XI 
Catégories d’industries G, P, Pe et B 


a SSS 


Grandes entreprises (catégorie G) 


Faible concentration (categorie B) 


VAVNVO NV XIud Ad SNOILVIYVA SHAT ANS SNOIXATAa 


¢ 


No. DE 1967 No. Ce 1967 
3651 Raffineries de pétrole 12466 125 Céréales pour petit déjeuner 2.0 
3652 Huiles lubrifiantes 7000 153 Produits du tabac 25 
323 Véhicules a moteur 5686 135 Fabriques d’huile végétale 25 
378 Produits chimiques industriels 5223 345 Produits du gypse 250 
334 Radio, télévision 3068 145 _ Brasseries 3.0 
373 Matiéres plastiques 3057 296 Laminage de l’aluminium 3.0 
296  Laminage de l’aluminium 2353 3652 Huiles lubrifiantes 32 
163  Pneus en caoutchouc 2263 3651  Raffineries de pétrole Bs) 
332 Gros appareils 2096 272  Revétements de toits en asphalte Se) 
339 Appareils électriques divers Bio2 133 = Raffineries de sucre Bi! 
338  Ca4bles et fils électriques 1654 124 Minoteries 3H 
372  Engrais mélangés 1488 376 Savon ae 
376 Savon 1472 292 Tuyaux et tubes en acier 3.8 
336 Appareils électriques industriels 1455 107 Fromage refait 4.0 
2733 Sacs en papier 1435 143 _— Distilleries 4.0 
153 Produits du tabac 1399 161 Chaussures en caoutchouc 4.0 
291  Aciéries et fabriques de fer Leal) 163  Pneus en caoutchouc 4.0 
375  Peintures et vernis 1305 297  Laminage du cuivre 4.0 
325  Piéces d’automobiles 1289 323  Véhicules automobiles 4.0 
295 Fonte et raffinage 1274 357  Abrasifs 4.0 
201 Textiles synthétiques 1067 341 Ciment 4.1 
271  Fabriques de pates et papiers 1032 343 Chaux 4.1 
331 Petits appareils électriques 983 337. Accumulateurs 4.2 
2732  Boites en carton ondulé 929 372  Engrais mélangés 4.3 
292 Tuyaux et tubes en acier 928 183 ‘Fils et vétements de coton 4.8 
272  Revétements de toits en asphalte 870 338 Fils et cables électriques Sez 
298 Laminage d’autres métaux 834 172 Tanneries de cuir Sill 
107 ~~‘ Fromage refait 790 295 Fonte et raffinage so 
311 Machines agricoles iL 2 311 Machines agricoles 6.1 
219  Linoléums et articles de revétement 702 291 Aciéries et fabriques de fer 6.8 
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TABLEAU XVII 
Indice des prix de gros 


Premiére composante principale — taux de variation de mois en mois 


a ee ene ee eS See ne 


Année Janvier Février Mars Avril Mai Juin Juillet Aoit Septembre Octobre Novembre Décembre 
194972 oo.) £O5;52 85.19 85.00 84.18 83.10 82.52 82.39 82.14 82.08 83.43 83.50 83.42 
PALA OY Seis eriene ets fee he) 84.05 84.34 84.59 85.54 87.41 88.34 90.31 94.51 93.91 94.83 96.18 
EOS te 2. 9 29923 101.56 102.87 103.36 103.07 103.56 103.49 102.47 101.70 101.70 101.44 100.93 
1952-... =... 10059 99.14 98.23 96.79 95.91 96.17 95.92 95.25 94.70 94.01 94.23 94.10 
£953: <234.. 9440 94.24 94.73 93.85 93.83 94.32 94.11 94.37 94.02 93.60 93.12 93.17 
L954 95.4 93.15 93.14 93.11 93.06 93.02 92.93 92.48 92.39 92.12 92.19 92.38 
LOSSieaee ne ee 2.o 93.09 93.25 93.77 93.50 93.78 93.74 94.17 94.88 94.85 95e1 1 95.36 
T9565: 69 95.86 96.35 96.80 96.97 97.30 96.90 97.00 97.17 96.89 96.60 97.27 
LOS7e 97.68 97.26 97.39 97.44 97.26 97.05 96.99 96.70 96.40 95.92 95.59 96.19 
1958... | 96.35 96.45 96.49 96.29 96.15 95.93 95.81 95.80 96.05 96.18 96.87 96.95 
£9508 see 6 ZO 97.56 97.55 97.81 97.88 97.70 97.76 97.69 97.69 97.48 97.70 97.54 
£960G..-2 as 99-59 97.82 97.72 98.30 98.40 98.64 98.56 97.92 97.79 97.76 97.58 97.75 
LOGM 2... OSILS 98.24 98.12 97.99 98.22 98.29 99.77 99.68 100.00 100.00 100.02 100.51 
1962 ...... 100.66 100.72 100.70 100.86 101.76 102.17 102.51 102.87 102.69 102.59 102.76 102.75 
19630 2 BP LOZ,96 102.98 102.94 103.10 103.51 103.82 103.95 103.68 103.78 103.87 104.21 103.87 
1964 ...... 104.14 104.33 104.11 104.35 104.42 104.50 204.31 104.41 104.35 104.43 104.74 104.94 
NOG Se ee os 105.14 105.49 106.10 106.85 107.67 107.66 107.43 107.20 107.54 108.37 108.90 
1O66e.......,.. L09'S3 110.55 110.47 110.40 110.44 110.95 110.67 110.67 110.77 110.95 111.03 111.32 
19697 LEAS 112.02 111.99 112.13 112.30 t12.73 112572 113.30 113.68 113.80 114.14 114.86 
1968 ...... 114.55 114.77 115.15 115.16 115.47 PLS ih2 115.16 115.48 115.88 115.66 116.26 116.70 
LOGS. SLI8:16 118.33 118.95 119.47 119.87 120.19 119.73 120.16 120.69 120.76 120.47 121.92 
1070s. 2, 122837 122.69 123.16 122.76 122.74 122317 121.71 121313 121.17 121.61 121.42 121312 
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TABLEAU XV 
Indice des prix a la consommation 


Premiere composante principale — taux de variation de mois en mois 


Annee Janvier Février Mars Avril Mai Juin Juillet Aoit Septembre Octobre Novembre Décembre 
EAS ahi sient thie) 75.41 75.42 75.45 75.68 75.74 75.89 18.99 75.88 76.14 18elLe 76.19 
SU ee 76.15 76.40 76.58 716.84 76.99 77.26 77.54 77.84 Sree (EEE) 79.53 719,93 
yoke ti be OU.8 7 81.88 82.80 83.44 84.30 85.27 85.76 86.48 86.85 87.34 87.73 88.04 
ic hp le eer mepameet, | Bc fa) 88.22 88.19 88.26 87.85 87.83 87.76 87.71 87.59 Shae 87.56 87.61 
Lose gar oe O10 & 87.69 87.18 87.06 87.18 87.30 87.54 87.67 S778 87.93 87.80 87,79 
Lote er 0 1504 87.98 88.00 88.31 88.40 88.55 88.58 88.74 88.60 88.61 88.55 88.56 
Lo voeae nyo Le 00.06 88.73 88.71 88.65 88.85 88.47 88.59 88.60 88.72 88.77 88.69 88.86 
Ly Ore OILS 89.22 89.43 S907 89.66 90.03 90.53 90.62 90.62 90.90 91.28 91.39 
(RUS sted me Ee? 91.89 92.10 92.49 92.91 93.09 93.38 93.59 93.87 93.92 93.96 94.19 
SE ei eee ype 94.95 OS on 95.74 99.02 95.83 95.84 95.86 96.18 96.32 96.58 96.70 
LISS Dae rt, 90.98 96.89 96.89 96.90 EP AT 97.47 97.60 97.78 97.96 98.20 98.52 98.49 
DIGU sae cr CoO 7 98.64 98.62 98.79 98.86 98.94 99.10 99.09 99.24 99.46 99.57 99.65 
DO LBs ese or 9, 14 99.70 99.76 99.69 99.80 99.71 99.49 99.62 100.20 100.00 100.25 100.41 
196 2845 or oe 0051 8 100.34 100.43 100.68 100.70 100.88 101.08 101.27 101.38 101.66 101.70 1ULeZS 
Loder oe LOLS 2 101.93 102.07 102.07 102.25 102.48 102.66 102.91 103.05 103.22 103.39 103.61 
L9G4S See = 105.50 104.08 104.28 104.31 104.38 104.56 104.80 104.85 104.91 105.08 105.30 106.01 
LUG Stee ge ok UOne9 106.37 106.53 106.61 107.01 107.43 LO733 107.59 107.86 108.00 108.43 108.76 
DIO sage U9, be 109.56 109.85 110.24 110.57 110.78 110.90 111.20 111.83 112.14 112.46 112.76 
LO pee. whl oe BR Bs 113.73 114.46 114.80 115.28 115.85 116.38 116.76 116.72 117.00 117.83 
LIOGE nay ae 115.49 118.73 Ligiz2 119.65 119.81 120.14 120.54 120.89 NPA he. 4 121.81 122.36 bere, 
16 Se we eore ol 20615 123.36 123.82 125.01 125.45 126.12 126.32 126.82 127.05 127.38 PA fea 128.23 
a 1) eee ee O07 120.13 129.35 129.50 129.64 129.84 130.26 130.46 130.65 130.99 130.99 130.84 
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TABLEAU XI 


Proportion de la variance des séries composantes expliquée 
par les premiéres et secondes composantes principales 
décomposition désagrégée 
IPC, 1949 - 1960 et 1961 - 1970 


oS Sa ee ee eee 


1949-1960 1961-1970 
Premiere Seconde Premiere Seconde 
composante composante composante composante 
principale principale Reste principale principale Reste 
eee ee SS lee 
Nourriture au domicile ............-.++--- 0.3508 0.2208 0.4284 0.0835 0.0028 0.9137 
LGREMEN seacee oe eo cree en cee ee EP © 0.1182 0.0804 0.8014 0.1081 0.0024 0.8895 
Entretien du-foyer @ooe 0 3: eo oe ee es 0.6336 0.0076 0.3588 0.2460 0.0497 0.7043 
Habillement — homme ..........---+-+ee-- 0.5249 0.1588 0.3163 0.1076 0.2575 0.6349 
SERINE ie eee ecaaeas ic ce ay 0.2644 0.0479 0.6877 0.0966 0.0209 0.8825 
EniantSweerne cers 2.0 oo tee 0.3964 0.0538 0.5498 0.0267 0.0026 0.9707 
CNAUSSUICS Beet eee re re ce a eer ee 0.4049 0.0674 OLS Jal 0.0972 0.0408 0.8620 
MObilictaeee re te Sete serie ues is 6 0.2941 0.5378 0.1681 0.2281 0.1668 0.6051 
Services @habillement............--.-++--- 0.1593 0.1178 0.7229 0.0755 0.0048 0.9197 
Prais;@eautomoDilews a eis 2s 0.1123 0.1693 0.7184 0.0533 0.0490 0.8977 
Transports lOCAUXs wes ee oe me rs ae ee 0.0005 0.0343 0.9652 0.0788 0.5949 0.3263 
OV APCS Meee Tpke excise ata. wets eee ace 0.0044 0.0007 0.9949 0.0528 0.0034 0.9438 
Nose dical cree ates os cee eee (> eackais 0.1047 0.0447 0.8506 0.0780 0.0997 0.8223 
SOINS PersONNelS a tots ils ie ar es 0.3696 0.0716 0.5588 0.1024 0.0211 0.8765 
LOISITSURnS eee Ce ee ons Sine hes to ets 0.2286 0.0095 0.7619 0.3050 0.0045 0.6905 
WeCtute tere. ie Cert es see ee ees 0.0006 0.0463 0.9531 0.0155 0.1243 0.8602 
AWAWAS pin Rie cas ea = at Ig Dome ara 0.1034 0.1352 0.7614 0.1221 0.0511 0.8268 
IN) he AAS Acs cn Oe ae 0.1382 0.0208 0.8410 0.2008 0.0068 0.7926 
Tota lies, omecmect. rea eee: A a ee ae 0.2361 0.0983 0.6656 0.1408 0.0909 0.7683 


oe ee ee ac ee ee ee eee 
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POgemen teers. 
Entretien du foyer ... 
Habillement — homme 

—femme . 

— enfants 
Chaussures ....... 
MOD ict ee eee a 
Services @habillement . 
Frais d automobile . . . 
Transports locaux ... 
WV OV ApS ew eter cs 
Soins médicaux .... 
Soins personnels .... 
LOISIES Ba tot ee es 
Vectuloseye sca es. * 
sl abaCmre ie nes. 
FAlLCOO lee ae eee: 


TABLEAU X 


Premiéres composantes principales — taux de variation 
IPC, 1949 — 1960 et 1961 — 1970 


décomposition désagrégée 


Premiére 
composante 
principale 
1949-1960 1961-1970 
0.2474 0.2367 
0.2440 0.1688 
0.3965 0.4374 
0.3770 0.1450 
0:2255 0.1359 
0.2983 0.1378 
O325,) 0.1738 
0.2076 0.3422 
0.2386 O,LI55 
0.1712 0.1420 
0.0298 0.0166 
0.0308 0.0477 
0.2052 0.0851 
0.3066 0.2866 
0.1583 0.4713 
0.0045 0.0357 
0.1363 0.0582 
Or152 1 0.3832 


Coefficient de 


pondération 
implicites 
1949-1960 1961-1970 
0.0660 0.0680 
0.0651 0.0485 
0.1058 Ofte 57 
0.1006 0.0417 
0.0602 0.0391 
0.0796 0.0396 
0.0869 0.0500 
0.0554 0.0983 
0.0637 0.0504 
0.0457 0.0408 
0.0079 0.0048 
0.0082 0.0137 
0.0548 0.0245 
0.0818 0.0824 
0.0422 0.1355 
-0.0012 0.0103 
0.0364 0.0167 
0.0406 0.1101 


Composante 
principale 
transformée 
1949-1960 1961-1970 
0.3067 0.3550 
0.1341 0.0893 
0.1954 0.2054 
0.3216 OS 
0.1917 0.2656 
0.1782 0.1597 
0.3373 0.1550 
0.3505 0.4681 
071595 0.1732 
0.2209 0.1550 
0.0613 0.0491 
0.0394 0.1549 
Ost5 13 0.0971 
0.2302 0.2214 
0.3631 0.4116 
-0.0071 0.0674 
0.3471 0.1001 
0.1832 0.3850 


Coefficient de 


pondération 
implicites 
1949-1960 1961-1970 
0.0815 0.0977 
0.0356 0.0246 
0.0519 0.0565 
0.0854 0.0433 
0.0509 0.0731 
0.0473 0.0439 
0.0896 0.0427 
0.0931 0.1288 
0.0424 0.0378 
0.0587 0.0427 
0.0163 0.0135 
0.0105 0.0426 
0.0402 0.0267 
0.0612 0.0609 
0.0965 0.1133 
-0.0019 0.0185 
0.0922 0.0275 
0.0487 0.1059 
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TABLEAU IX 


Premieres composantes principales — taux de variation 
IPC, 1946 — 1960 et 1961 — 1970 


pT 


Coefficient de Coefficient de 
Premiere composante pondération Composante principale ponderation 
principale implicites transformée implicites 


1949-1960 1961-1970 1949-1960 1961-1970 1949-1960 1961-1970 1949-1960 1961-1970 


Ce a 


NoUWititulcMeenaneere fia ea ce a oe toe OL 04 0.0096 0.1658 0.0041 0.6365 0.0160 0.2585 0.0068 
ovement saad ee ts oe 0.5050 5223 0.1983 0.2219 0.2601 0.2891 O2L057, 0.1230 
Habillemcn taameeeres seat tet rece ms 0.4674 0.1722 0.1843 0.0731 0.3823 0.1736 0.1553 0.0738 
FETAT SOOT Cinna mar tS ct se ome ee Os O9 0.4233 0.1063 0.1798 0.3114 0.5306 0.1265 0.2256 
Soins médicaux et personnels .......... 0.4088 0.4351 0.1612 0.1848 0.2872 0.4110 0.1167 0.1748 
Woisiisic Ve CU lcSmaremte a a aaa ob ehas nce on a OAL O49 0.4837 0.0768 0.2055 0.1703 0.4961 0.0692 0.2111 
(UE OCIARCRIE yeah es eee eo ee oe AAR 0.3080 0.1072 0.1308 0.4141 0.4346 0.1682 0.1849 


a ee ee ss SS SSS See 


Proportion de la variance des séries composantes expliquée 
par les premieres et secondes composantes principales 


ee eee 


1949 — 1960 1961 — 1970 
Premiére Seconde Reste Premiére Seconde Reste 

composante composante composante composante 

principale principale principale principale 

a A i is ac an i lO ee Meera, ee ee 

IN OUITILL foam mem mea net se to ye tar gros ae ee meee 0.5431 0.3156 0.1413 0.0000 0.7999 0.2001 
Lai =e hg ee Oe ee, eer 0.4609 0.0067 0.5324 0.3702 0.0000 0.6298 
je Rueitlsgitaes Ga ay Aether eon eas eee 0.4509 0.1385 0.4106 0.0602 0.1942 0.7456 
LatSp Olt mre ee ee ne eee ee oe a ss 0.1574 0.5118 0.3308 0.4567 0.0906 0.4527 
Soins médicaux et personnels .......... 052993 0.0194 0.6813 0.3398 0.0011 0.6591 
ITA GNI ks eS ae ie Ae eee 0.0857 0.0944 0.8199 0.4334 0.0003 0.5663 
a bac etralCOOl fer aor ee et ee) oo 0.2304 0.0039 0.7657 0.2776 0.0120 0.7104 
cE Lal sane me ree re rer Ie Ora Sno et ow ee ae) af. 3 0.3282 0.1552 0.5166 0.2802 0.1587 0.5611 
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TABLEAU III 


Matrices de corrélation-variations de prix 


IPC 
Nourriture Logement Habillement Transport Soins Lecture Tabac et 
médicaux et et loisirs alcool 
personnels 
NOUETIO TCeM nee Car ert hikes fees oth en me eel 1.0000 0.2223* 0.3028* -0.0044 0.1462* 0.1071 0.0901 
| We TSTeTSiOh, & Seagg Saadeh omen tte oc pee oF Oe ore 1.0000 O073415* 0.2930* 0.2976* Od de 299 5= 
Habilemen tare mee a eee ena cee as ce 1.0000 0.0372 0.2223* 0.1324* 0.1336* 
cL TANISDOT(S mer we wr ckcet Mcrae, Sete siete ss 1.0000 0.2349* 0.1426* 0.0985 
Soins médicaux et personnels .......... 1.0000 0.1074 0.1122 
TOWSIES CULE CIUIC @araae eee Mircea a ace Se etek 1.0000 0.0682 
babacsetialcool Seees ces sete whee eee 1.0000 
ISP 
Dépenses des par- Dépenses des Formation Importations Exportations 
ticuliers pour les gouvernements brute de 
biens et services capital fixe 
Dépenses des particuliers pour les biens 
PISSCLV CCS Maw Bost Mee Pee We Ye te aes 1.0000 0.4763* 0.6344* 0.3880* 0.5344* 
Dépenses des gouvernements ........... 1.0000 0.3839* 0.1990 0.3456* 
Formationbrute-dercapital fixe 32542554 . 1.0000 0.4000* 0.4388* 
PIP OL a tlONS wearer ere. eee cee i clies Ges oes 1.0000 0.6023* 
EX POrtatiOn Sipesememtee Gans ee teen ts tors ca oe 1.0000 
IPG 
Produits Produits Produits Produits Produits Produits Produits Produits 
végétaux animaux textiles du bois du fer des métaux minéraux chimiques 
non ferreux non 
métalliques 
Produitssvecetaus meer een, were ey. or ae le O000 0.1175 O29 55% O:1976*. %-0.0778 0.1558* 0.0651 0.1948* 
PcOUeitSraniiial Xe greece 2 eae ee es 1.0000 0.2454* 0.1410* 0.0447 OFLEES 0.0052 0.2342* 
PSOCUIISELCN ULC Smrae ee knee coy ora. ee tee 1.0000 Wa GE OL12832 0.1681* 0.0841 O50. 
BeOS ROO See ems bas eee ss cere. vy a aes 5 25 1.0000 0.1184 0.3142* 0.2463* O27 56." 
PIOCIUItRGUstel ae emer Nees ha) mage stec «Fes oars 1.0000 0.0789 0.0931 e222 
Produits des métaux non ferreux ........ 1.0000 O;1526* 0.2648* 
Produits minéraux non métalliques ....... 1.0000 Q.1277* 
ELOGUISICHINIICUECS meness nat eae se este ee es 1.0000 
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TABLEAU I 


Matrices de corrélation — niveaux de prix 


IPC 
Nourriture Logement Habillement Transports Soins mé- Lecture Tabac et 
dicaux et et loisirs alcool 
personnels 
INOUITI Licensee ee ce sae ee ee ee 1.000 09711 0.9776 0.9615 0.9697 0.9627 0.9720 
POP SIVICN tea aas «eee aig RO see pues ts w 1.0000 09537 0.9866 0.9838 0.9878 0.9576 
REL TTALER say 3 eae Seneca en. cara 1.0000 0.9199 0.9329 0.9250 0.9781 
SLTANSPOltS seme Oe ee Ores bays a wAer Sey san «ee: 1.0000 0.9924 0.9948 0.9325 
Soins médicaux et personnels .......... 1.0000 0.9963 0.9370 
EGisitsetlectuiCa.., sata .Me siete ams <a ORS 1.0000 0.9387 
abac ccd lCOG) Webs met ere cee eer ee ot rs Ces 1.0000 
ISP 
Dépenses des par- Dépenses des Formation brute Importations Exportations 
ticuliers pour les gouvernements de capital fixe 
biens et services 
ec ee ee ee ee 
Dépenses des particuliers pour les biens et 
argu leicht. <8 4a hogs cet ee ee ee 1.0000 0.9814 eek 0.9852 0.9777 
Dépenses des gouvernements ........... 1.0000 0.9642 0.9607 0.9566 
Formation brute de capital fixe ......... 1.0000 0.9879 0.9710 
TEIPOLEATIONS rece eB ee ees eee a 1.0000 0.9862 
Exoortations@e .@ fe sae ee ce ae os 1.0000 
ee ee ee a eS 
IPG 
Produits Produits Produits Produits Produits Produits Produits Produits 
végétaux animaux textiles du bois du fer des métaux minéraux chimiques 
non ferreux non 
métalliques 
Produits vesetauxge eee ee eee, oe, ano ete 10000 0.8430 0.6510 0.8538 0.6701 0.8535 0.7446 0.8454 
PIGUUits arial Xan gai TW coe cme ate Rees 1.0000 0.6677 0.7623 0.6036 0.7971 0.6775 0.8220 
BIOGUItS textiles ae. wr as na eee Re et oe 1.0000 0.3878 0.1571 0.4129 0.2148 0.4495 
ELGduits GU-DOIS ee re. er ee ee ome os 1.0000 0.9009 0.9424 0.9456 0.9611 
Prodtlits duvier gaat ae aed oe oleae nas er ae 1.0000 0.8107 0.9619 0.9081 
Produits des métaux non ferreux ........ 1.0000 0.8732 0.9280 
Produits minéraux non métalliques ....... 1.0000 0.9253 


ProdiitsichimiqQuesaen etn cae 1.0000 
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